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Further Experiments on Life Without 
Microbes 


By Jacques Boyer 

N the ScrenTiric AMERICAN for April 13th, 1912, page 

333, there appeared a description of the apparatus 
and the methods used by Dr. Cohendy in the course of 
experiments which he made in an attempt to answer 
the question whether higher animals could live without 
the presence of microbes in the alimentary canal. Dr. 
Cohendy had hatched out many chicks in his apparatus, 
which permitted the indefinite maintenance of a con- 
trolled temperature, air, food, etc., in absolutely aseptic 
conditions. The chicks thrived for several weeks and 
were in every way equal to those raised under similar 
conditions, but exposed to invasion by microbes. As a 
final check on the sterility of the apparatus, food, etce., 
some of the chicks in the apparatus were killed by 
allowing fumes of chloroform to enter with the air, and 
then bits of their feet, feathers, beaks, guts, etc., were 
placed in sterile culture tubes, such as are used in bac- 
teriological studies. These always failed to show bac- 
terial growths. 

In later experiments, some of the chicks raised in 
these sterile surroundings were exposed before being 
killed, with the purpose of finding out whether the ab- 
sence of bacteria in the alimentary tract has any effect 
upon the immunity of the animals toward disease 
germs. These animals resisted the artificial infection as 
well as ordinary chicks, showing that the immunity is 
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not acquired by the early conflict with bacteria, but is 
a constitutional, hereditary trait. 

The question whether other animals could thrive as 
well as did the chicks when deprived of the bacterial 
inhabitants was answered in the affirmative in a recent 
communication to the Paris Academy of Sciences. Dr. 
Cohendy, assisted by Dr. Eugene Wollmann, showed by 
means of later experiments with guinea pigs that the 
ability of animals to live without microbes is general. 

In this experiment the young mammals were removed 
from the uterus by the Cesarian operation, as closely 
as possible to the time of normal delivery, and placed 
in the incubators used in the work with the chicks. In 
this incubator there had been placed thoroughly steril- 
ized food, consisting of hay, alfalfa, bran and milk, the 
latter supplied through a tube connected in a way that 
permitted the delivery of desired quantities without 
danger of contamination by microbes. 

As a means of control, young cavies taken from the 
mother at the same time were kept in identical condi- 
tions, with the exception that they were not guarded 
against bacterial infection. Nine groups of guinea pigs 
were used, four of them being kept perfectly sterile for 
periods varying from sixteen to twenty-nine days. As 
a final check on the actual sterility of the animals and 
their environment, bits of the contents were removed 
from the incubator and from the intestines of the ani- 
mals and placed in culture tubes. 

The increase in weight on the part of the sterile 
guinea pigs varied from 9 to 33.5 per cent, whereas the 


“normal” animals gained from 8.7 to 24 per cent. At 
the same time the chemical examination of the excre 
menta showed no appreciable difference between the 
two groups of animals. 

These experiments confirm those made by Nuitell and 
Thierfelder, showing that cavies can be raised without 
the presence of bacteria, and agree with Kuster’s sim- 
ilar experiments with kids. It is probably safe to con- 
clude that this is, in general, true of all mammals. 

Drs. Cohendy and Wollmann are planning to carry 
these experiments further, in the hope of determining 
the action of various species of bacteria in the digestive 
tube, and of analyzing the process by which bacteria in 
the intestines lead to disease or to poisonings of the 
organism. 


Namur Stadium 


FINE specimen of concrete construction is the new 

stadium at Namur, in Belgium, which was laid out 
on the summit of the citadél, where it enjoyed a wide 
view. The grounds laid out for the games are about 
1,000 feet long and 500 feet wide, and the stadium ifes 
at one end of the grounds and consists of a series of 
reinforced concrete steps for seats, of 360 feet length. 
In the rear is a loggia construction with columns 
which have tribunes on one side, while the other side 
serves for the scene of an open air theater. in the 
middle of the loggia is the royal box. A good part of 
the structure is built on the Hennebique reinforced 
concrete system, and other parts in concrete or in stone. 

















These guinea pigs are living in sterilized air, an experiment made to ascertain whether or not microbes are essential to life, 
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The purpose of this 
interestingly, the 


journal is to record accurately, 
simpiy, and world’s progress in acten 


tific knowledge and industrial achievement 


Hysteria and Common Sense 


r HERE is 


hon ense in the 


too much hysteria and too little com- 


present discussion of the ques 


t of our national defense Between the man 
who would have universal conscription and make of 
every al Inulied citizen a soldier, and our Secretary, 
of State, who aftirms that he can raise an army of a 
million over night (and arm them, presumably, with 
scythes and pitchforks) stands the great body of the 
American people, which demands that, if we are to 
have an army and a navy, they shall be adequate for 
policing our coastline and frontiers, and sufficient for 


the defense of the people, the property and the great 


national principle ind States 


f America 


police of the United 


The trouble with the extremists in this discussion, 


both the peace and instant-disarmament people and 


those whe would commit us forthwith to armament on 


the European scale, is that they seem to lack a 


sense 


of proportion The question of the proper scale on 


which the naval and military forces of this country 


should be laid down is both complicated and difficult, 
and the confusion and 
that 


ooked merely at one phase of the question, and have 


ause of much of the present 


iliy talk tis to be found in the fact people have 


talked and written about it until a small part has 
come to stand in their minds for the whole question 
Says one we are a peaceable and peace-loving people, 
fair and just in our dealings, and we look upon war 
and all brute force with abhorrence. To build battle 


ships and muitiply regiments is to do violence to our 


instincts and traditions and give the lie to our pro 
At the other extreme 


we find men who tell you that, since this country is the 


fessions aud deepest convictions.” 


richest 


nost progressive and most independent en the 
earth, and would be quick to resent the slightest oppo- 
sition to ifs national policies, we ought to possess a fleet 
greater even than that of Great Britain and an army 
these of the continental 


Now the 


rivaling nations. 


SCIENTIFIC AMERICAN is of the conviction 


theaag the wise policy for this country lies somewhere 


between those extremes. We believe that the provision 


of a navy sufficiently powerful to dissuade any foreign 
power from venturing across either ocean to attack us 


1 navy which, in the make-up of its units and in the 


strategy of its active operations, would be designed, 


first ami last, for defense and not for aggression 


and the provision of a standing army, with the proper 


reseryes, of sufficient strength to preserve the peace 


within our own borders, to man our coast fortifications, 
and properly te garrison our outlying 


possessions— 
shonid be enetof the very first objects of the Federal 
Government, 

‘ie question arises, then, has Congress fulfilled its 
fundamental obligation; do we possess naval and mili- 
tary forces"of sufficient «strength and efficiency to pro- 
tect’ the United States and its outlying possessions 
against aggression, and enable the country to work out 
its national ideals, 


develop its national resources, and 


earry on a” world-wide commerce, without fear of let 


or hindrance from any foreign power? 

if we face that question squarely and give it a truth 
that, throughout 
a quarter of the life of this Republic, 


when Congress turned a deaf ear to the 


ful answer, it will have to be said 


the century and 
from the days 


pleadings of Gen. Washington, down to the present 


hour, Congress, so far from 


making adequate provi- 


SCIENTIFIC AMERICAN 


sions for the naval and military defense of this country, 


has either ignored the warnings of its military advisers 


altogether, or has granted a pitifully small proportion 
of the appropriations asked for this vital purpose. 

The neglect of our defenses has not been due to any 
party. Whig and 


each and all, in their turn and at 


one political Tory, Democrat and 


Republican, various 
times, have played fast-and-loose with the question of 
national defense. 

In the present hour, when there is widespread evi 
that the 


serious nature of the conditions, it 


dence nation is thoroughly aroused to the 


should be clearly 
understood that nothing will so greatly imperil the suc 
cess of this movement for national security as to make 
it the football of party politics. It should be considered 


as a great national question, and as such the people 
and its Congress, and our distinguished Executive him- 
self, should join in the discussion of this matter, and 
the righting of that which is wrong, with something of 
that 


nations of 


various 


their 


noble unity of purpose with which the 


Europe have rallied to the flags of 


countries in an hour of supreme danger. 
And, just here, we are reminded that a fear has been 


expressed in high quarters that, if we begin the dis 


cussion of this question at the present hour, our atti 


tude may be misconstrued by the warring nations of 
Europe, as having in it something of a menace, or as at 
least suggesting that we think our entrance into the 
conflict is not an altogether remote possibility. 

In reply to that, it 
the public that the 


naval and military forces has been long and intimately 


is sullicient to impress firmly in 
the minds of insutliciency of our 
known to everyone of the leading powers of the worljl 

better known to some of them, indeed, than it is to 
many people, and possibly to many Congressmen, in 
this country If we set about 


little better balanced 


strengthening our navy 


by making it a than it is, and 


bringing our army up to the very modest strength and 


numbers which would be sutlicient for purposes of de 


fense—the only comment that this movement would ex 


cite among the naval and military men and the diplo- 


mats of Europe would be an expression of surprise 


that we bad not done this necessary thing many years 


ago. 
The Ups and Downs of War 

N ordinary map, such as the political maps in 

our atlases, gives quite inadequate information 

as to one of the most important factors in mili 

tary geography, viz., relief. The actual presence of 


hatch 
numbered con 


mountains is, indeed, shown by the customary 


shadings, or on the best charts, 


Ines, 


tours: but these devices give only an approximé@te idea 


of the suitability or unsuitability of the country for 


Minor elevations, especially those 
that 


generally not 


military operations 


small but abrupt constitute ordinary 
‘broken” country, are shown at all. 
Roads of all without 


definite indication of their gradients Yet without this 


asperities 


kinds may be duly marked, but 
information the movements of an army are often per 
fectly unintelligible. Even the armies of antiquity, with 
no artillery and no heavier transport than the ox-eart, 
were compelled to limit their marches to routes of mod 


erate slope, such as are the historic “routes of inva 


sion”; while the armies of to-day, with their colossal 
guns and fleets of motor vehicles, are far more closely 
tied down to favorable routes, including, of course, rail 
ways wherever these exist. 

In view of these facts it seems opportune to investi- 
gate the relief of the land in the principal theaters of 
the present war, together with some of its effects on 
operations. 

The Franco-German frontier is almost wholly moun 
tainous or hilly, and this explains at once why the Ger 
mans chose for their principal route in invading France 
the flat lowlands of Brabant and the rolling 
high plains of Hainaut. The barrier to the eastward is, 
indeed, pierced at 


gently 
certain inviting 
with admirable roads, such as the historic Lorraine and 
Burgundy 
that 


“gates” 


points by 


passes, 


“Gates”; and the history of the war shows 
the presence of great French fortresses at these 
would not have seriously retarded the invading 
armies. In the old days such mountain passes or val- 
leys were clearly marked out as routes of invasion, but 
to-day their importance is much diminished, because the 
size of a modern army 


broad front, i. e., 


necessitates advance along a 


along many parallel and intercon 


This change in the conditions of warfare 
is strikingly brought out by an article in the Screntiru 


nected roads 


AMERICAN Of November 7th, page 386, where it ‘s shown 
that if the invading German 
1,200,000 men had been confined to a single road in 
entering France, marching at the normal rate of twelve 


army of approximately 


miles a day, the process would have required one hun- 
dred days. It looks, indeed, as if Belgium offered not 
only the easiest route of invasion, but the only possible 
route for a rapid invasion under conditions. 
Again, if the French had undertaken to invade Ger- 
many—i. e., to strike at the heart of the empire, and 


modern 
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not merely overrun parts of Alsace and Lorraine, ag 


they did—the Belgian route would have been even 


The rough country of the 
Ardennes and the Vosges that barred the German aq- 


more imperatively indicated. 


vance on Paris is as nothing to the succession of hills 
and mountains, powerfully defended by military art as 


well as nature, which lie between the Franco-German 


frontier and Berlin. France count herself ex. 


tremely lucky that Belgian neutrality was violated py 


may 


her enemy, thus opening to herself the only practicable 
road for striking back, when the time comes. 

Besides the main invading force above referred to, 
auxiliary Teuton armies did, indeed, enter France by 
way of the more northerly of the passes in the eastern 
frontier, viz., through the Moselle Valley and Luxem- 
burg, and along the Marne Canal in the neighborhood 
faivly in 
combined German armies were aided by 


of Lunéville and Nancy. Once France, the 
the slope of 
the land in their Paris, for they 


advance on were 


marching down the northern watershed of the Seine, 


especially along the valleys of the Oise, the Aisne, and 
the Marne This 
explain their rapid progress. 

When 


uppears, 


advantage of topography helps to 
the tide turned the Allies accomplished what 
at first sight, to have been the remarkable feat 
back as they 
came, over rising ground and across some deeply cut 
of the 
It seems probable, however, that the Germans, 


of driving the invaders almost as fast 


river valleys, as far as the still deeper valley 
Aisne. 
having been forced to assume the defensive on account 
of the withdrawal of part of their troops to the Russian 
frontier, and also on account of the reinforcement of 
the Allies and the danger of being outflanked, made no 
serious attempt to stand against their opponents until 
naturally 


they 


they reached well-prepared and defensible 


ground, from which, at this writing, have not yet 
been dislodged. 


from 
frontier, the line of 


Southeastward Verdun, as far as the Swiss 


battle has not shifted materially 
since the early days of the war. Had they advanced in 
this quarter from their streng positions in the Vosges, 
the Germans would have been confronted with the task 
of crossing the rugged country of the Argonne forest in 
the north and the Langres plateau in the south. Upon 
Verdun as a pivot, the bulk of the German army, oper- 
ating west of that point, executed in August and Sep- 
huge swinging down the gentle 


tember a movement 


slopes of the Seine basin, over magnificent roads; fol- 
lowed by a swing northeastward to the border of the 
Paris basin, where, with their back to the highlands of 
for a 
All the movements above described 


the Ardennes, they are in an excellent position 
prolonged defense. 
appear to show that relief controls to an unprecedented 
extent the operations of modern armies. In obedience 


to the same control, the heaviest fighting has now 
shifted to the plains of Flanders, where neither side has 
any important advantage of topography. 

The Russian-German and Russian-Austrian frontiers 
run through level country; the former through a low 
plain, the latter through a plateau of moderate altitude. 
An incursion from Russian Poland into Germany offers 
the invaders a slight advantage of slope, as the river 
directed toward the interior of the latter 
country, the Oder, especially, forming a great highway 
toward Berlin. East Prussia offers other topographic 
obstacles to invasion than is a 
settled forested, and 


with Unless conquered, 


valleys are 


those of relief, for it 


wild, sparsely country, heavily 


interspersed lakes and bogs. 
however, it would form a standing menace to the com- 
munications of a Russian army entering Germany from 
western Poland, and the same may be said of the much 
less forbidding plateau of Galicia, which has already 
The great bulwark 
of Austria on the north is the range of the Carpathians, 
the principal passes of which are from 2,000 to 3,000 
effectively 
occupy East Prussia, and hold back the Austrians along 
the Carpathians, their further task of invading Ger- 
many will not be conditioned to any extent by the relief 
of the country. 


been overrun by the Russian forces. 


feet above sea-level. If the Russians can 


A word may be added as to Armenia, which has re- 
cently become one of the arenas of the war. This region 
is a lofty plateau, with a general altitude of 6,000 feet, 
from which 


rise innumerable rugged hills and moun- 


tains. There are no railways, and hardly any roads 


except bridle-paths. Much of the country is very imper- 
fectly mapped. The main hope of successful invasion 
of this region is the co-operation of the Armenians, who 
have been so shockingly maltreated by the Turks, and 


are now offered an opportunity of paying off old scores. 


Award of the John Frick Medal.—<At the last annual 
meeting of the American Society of Mechanical Engi- 
neers, New York, the John Frick Medal was awarded 
to Prof. John E. Sweet, honorary member and past 
president of the society, “for his achievements in machine 
design and for his pioneer work in applying sound 
engineering principles to the construction of the high- 
speed steam engine.’”” The John Frick Medal is awarded 
by the four national engineering societies. 
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Engineering 

General Wotherspoon Head of Public Works.— 
An excellent appointment by Governor-elect Charles 
3. Whitman was that recently announced of Major- 
General William Wallace Wotherspoon to the position 
of State Superintendent of Public Works for New York. 
General Wotherspoon was recently Chief of Staff of the 
United States Army. The general is to have a free 
hand in the conduct of his department, and thereby is 
assured to New York the certainty of an efficient and 
economical administration in one of its most important 
publie offices. 


Sixteen-inch Coast Defense Gun.—The Chief of Coast 
Artillery recommends the construction of 16-inch 50- 
caliber guns for the new fortifications of Cape Henry. 
This gun will be vastly more powerful than the 16-inch 
gun which has been sent to Panama. That gun is only 
35’ calibers in length and has a much lower muzzle 
velocity than the proposed new 16-inch gun. Brig. 
Gen. E. M. Weaver, Chief of Coast Artillery, believes 
that in view of the fact that foreign warships are mount- 
ing 45-caliber guns of 15-inch caliber it is now necessary 
for us to outrange those guns with powerful 50-caliber, 
16-inch pieces. 


The Need for Light Naval Cruisers.—No class of ves- 
sel has distinguished itself more during the present war 
than the light cruisers of the type of the British ‘‘ Un- 
daunted” and the German “‘ Emden” and “ Karlsruhe.” 
It is a most serious omission that the Navy programme of 
construction for this year makes no recommendation 
for the construction of any of these craft. At present 
we have but three of the moderate speed of 23 to 24 
knots. These vessels are the eyes of the fleet. The 
dreadnought cannot realize its full efficiency without 
them. We note that the Morning Post naval corre- 
spondent expresses surprise that none of these most 
efficient vessels should have been asked for in this year’s 


programme. 


Cracks in Railway Tires.—Thermal cracks in rail- 
road tires are attributed by the Interstate Commerce 
Commission largely to the action of the brakes. The 
tread is suddenly heated, and the tire, expanding before 
the center is affected, causes wide fluctuations in the 
magnitude of the shrinkage strains. Momentarily the 
tire may be left with very little shrinkage resistance 
when there is a sudden application of the brakes. Even 
more important is the fact that thermal cracks are formed 
in the steel in this manner, and the presence of these is 
a menace to the integrity of the tire. They are caused 
by the rapid cooling of the intensely heated metal 
where free contraction is resisted. 


“Safety First’ Saves Life and Limb.—The recent 
annual report of the Public Service Commission of New 
York State shows that the “‘Safety First’? movement 
is producing excellent results. There is a decrease of 
over 72 per cent in passengers killed on steam railroads 
in the State of New York during the past year, as com- 
pared with the year preceding. There is a decrease 
of 45 per cent in passengers injured. In 1913 fifty-one 
passengers were killed, last year only fourteen. During 
the past year 943 passengers were injured as compared 
with 1,746 in the year before. There is a gratifying de- 
crease in casualties among railroad employees; 196 were 
killed and 3,022 injured last year, as compared with 250 
killed, and 3,076 injured the year before. 


The Most Powerful Electric Passenger Locomotive.— 
During the year sixteen powerful electric passenger 
locomotives have been placed in service on the main 
lines of the New York Central Railroad. They are the 
most powerful passenger locomotives in existence, and 
each is capable of hauling a train of fourteen steel Pull- 
man cars continuously at a sustained speed of 60 miles 
per hour; while with lighter trains a maximum speed 
with these locomotives has been obtained of 85 miles 
an hour, these speeds having been accomplished fre- 
quently on the experimental track of the company near 
Schenectady. All the wheels of the locomotives, in- 
cluding those on the leading and trailing trucks, carry 
motors, the whole weight being thus available for pro- 
ducing tractive efforts. 


The Latest of Our Great Railway Stations.— Nowhere 
are there to be fourd such noble terminal and union 
station buildings as now exist in the United States. 
Foremost among these are the new Pennsylvania station 
and the new Grand Central Station in New York; but 
outside of this city there are other monumental build- 
ings which are searcely second to the two mentioned 
in importance. The latest of these to be opened is the 
Union Station in Kansas City, Missouri, which was 
opened to traffic on November Ist of this year. The 
building, of classic design, is monumental in size and of 
dignified and harmonious proportions. The central por- 
tion of thie building contains a main hall 240 by 103 feet 
and-92 feet high. The waiting room is 350 by 78 feet. 
The total cost of the station, approaches, new belt line 
and the new terminal works represents an output of 
over forty million dollars. 





SCIENTIFIC AMERICAN 
Science 

Ultra-violet Rays for Vulcanizing Rubber.—Dissolved 
rubber can be vulcanized without the use of heat, and can 
be kept in a semi-liquid state, although vulcanized, by 
a new method discovered by a German chemist, Dr. M. 
Heilbronner. Rubber is dissolved in a light hydrocarbon 
solvent, best in the proportion of 15 parts of solvent to 
1 of crude rubber. A solution of erystallized sulphur 
in benzine is then added to the rubber solution and the 
mixture is subjected to the influence of ultra-violet rays, 
obtained by a Cooper-Hewitt mercury vapor lamp in 
quartz tubes. The rubber in the solution combines with 
the sulphur and when the solvent is allowed to evaporate 
the residue is pure vulcanized (insoluble) rubber. For 
repairing, the vulcanized solution is used and the solvent 
is evaporated, giving a sort of “autogenous rubber 
welding’ which fails to disclose the points of contact, 
Where two rubber surfaces are joined by this vuleanized 
rubber solution a homogeneous mass is formed. 


The Congo Expedition of the American Museum of 
Natural History, under Messrs. Chapin and Lang, which 
has been working for the last four years in co-operation 
with the Belgian government, has now completed the task 
of making the largest and most valuable collection of 
the Congo fauna ever assembled, including more than 
5,000 specimens, in addition to about 15,000 inverte- 
brates. A telegram from the explorers, dated September 
30th, stated that it woud require three months to finish 
the work of repacking the collections at Stanieyville, 
the principal headquarters of the expedition, and to 
ship them down the Congo River to Boma, from which 
piace it is hoped to send them by a neutral ship to New 
York. The Museum announces that, with this pro- 
spective addition, its African collections will no longer 
need jarge additions, and field work in Africa will be 
discontinued for the present. 


Dehydrated Vegetables are described in the latest 
annual report of the Quartermaster-Generai, U. 8. Army, 
as having been recently introduced experimentally for 
the subsistence of the troops, and as giving far better 
satisfaction than the desiccated vegetables which were 
tried some years ago. The distinction between desicca- 
tion and dehydration is not made clear in the report, 
which simply states that “fresh vegetables are now 
dehydrated under a new and improved process.’"’ After 
soaking and cooking, the vegetables closely resemble 
the fresh product both in taste and quality. As 1 pound 
of dehydrated potatoes equals about 614 pounds of 
fresh, and 1 pound of dehydrated onions about 121% of 
fresh, it is evident that the use of these prepared vege- 
tables in the field will mean an immense saving in trans- 
portation. The dehydrated products include beans, 
carrots, maize, onions, beets, potatoes, tomatoes, tur- 
nips, ete. 


Goldenseal (Hydrastis canadensis Linn.), formerly 
common in open woodlands in the middle eastern 
United States, has now become searce on account of 
the large amount collected by gatherers of medicinal 
plants. The root of this plant was commonly used by 
the Indians and early settiers as a remedy for sore throat 
and inflamed eyes, and also as a bitter tonic in stomach 
and liver disorders, but there was little commercial de- 
mand for it untii about 1860, since which time it has not 
only come into widespread use in this country, but has 
also been exported in considerable quantities. In 1880 
crude goldenseal brought from 8 to 12 cents a pound, 
while during the past three years the price has ranged 
from $3 to $4.25 a pound. The annual consumption 
is estimated at between 200,000 and 300,000 pounds, 
of which one-tenth is exported. In view of the foregoing 
facts, the Department of Agriculture is trying to interest 
farmers in cultivating this plant, and has issued a manual 
of instructions on the subject. 


The Twenty-first International Irrigation Congress, 
which met at Calgary, Alberta, last October, adopted a 
resolution in favor of amalgamating this series of congress- 
es with the International Dry-farming Corgresses. It is 
expected that definite action will be taken on the sub- 
ject at the next annual meeting, which will probably be 
held either at Galveston, Tex., or Oakland, Cal. The 
Irrigation Congress was founded 23 years ago for the 
purpose of arousing public interest in the subject of 
revising the irrigation legislation of the western States, 
and of inducing the Federal Government to inaugurate 
a national policy of arid land reclamation. Largely 
through the efforts of this organization, nearly all the 
western States and Canadian provinces have enacted 
irrigation laws based upon sound legal principles and 
weli adapted to develop the resources of the country, 
while the United States and Canadian governments have 
now fully committed themselves to the policy of irriga- 
tion. The twenty-first congress also took action to dis- 
eourage unprofitable irrigation undertakings; it was re- 
solved that no large project of this character should be 
entered upon by the State or Federai governments 
unless it appears from a preliminary examination by 
experts that the undertaking would yield at least 3 per 
cent on the total investment. 
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Astronomy 
Lord Rosse’s Telescope, the famous 6-foot reflector 
which has been depicted in most books on astronomy 
for the last 70 years as the largest telescope in the world, 
has been presented to the Science Museum at South 
Kensington. It has been little used for many years. 


The Ninth Satellite of Jupiter, which was discovered 
photographically at the Lick Observatory last July, has 
now been determined to have a period of about. three 
years, a retrograde motion, and a mean distance from 
the primary of about 18,900,000 miles. It was found 
last summer to be of about the nineteenth magnitude. 
This tiny body is farther from its primary than any other 
satellite in the solar system thus far discovered. The 
eighth satellite of Jupiter comes next, with a mean dis- 
tance of 15,600,000 miles, and the ninth satellite of Saturn 
third, with a mean distance of about 8,000,000 miles. 
It is noteworthy that all three of these satellites present 
the anomaly of retrograde motion. 

Encke’s Comet.—It is reported that Encke’s comet 
has been observed from the Russian observatory at 
Simeis in the Crimea. It will be remembered that this 
is a short period comet of about three and one third 
years. Encke first calculated its elements, although 
Pons, of Marseilles, first observed it. Halley's comet, 
which preceded Encke’s by sixty-three years, was the 
first comet recognized as periodic, and Encke’s was the 
second. Encke’s comet was also the first example of a 
new class of celestial objects revolving around the sun 
within the orbit of Saturn and exhibiting certain plane- 
tary affinities in the manner of their motions. Its re- 
turn was expected this autumn and the Russian report 
states that it is situated in the constellation of Perseus. 

The August Meteors.—In a pleasantly written accoun 
of “Perseids and Leonids,”’ contributed to the Journa! 
of the Royal Astronomical Society of Canada, Mr. W. 
F. Denning, the veteran English observer of meteors, 
tells, among other things, why people have been dis- 
appointed in recent years in looking for the Perseids on 
August 10th. The fact is that the best night is now 
usually the 11th or 12th; the date advancing with the 
progress of time, at the rate of about one day in a cen- 
tury. Thus the first historical shower of Perseids was 
on July 25th, A.D. 811. In 1914 the first oncoming 
members of the group were seen July 14th, and the latest 
traces of the display August 20th, but the maximum was 
on the 11th and 12th. As to the Leonids, which come in 
November, very few have been visible in recent years. 

The Sidereal Center of the Universe.—-Canopus, 4 
brilliant star visible in southern latitudes, seems to bave 
acquired a hitherto unsuspected importance as the re- 
sult of some observations of Mr. O. R. Walkey, com- 
municated to Knowledge. The helium or B stars, which 
are separated at vast distances from us, are free from 
preferential motion or star streaming, and in discussing 
their positions in space Mr. Walkey is led to conclude 
that peculiar interest is attached to the star Canopus 
in that it occupies the approximate position derived for 
the center of the stellar system. A number of concordant 
facts go to show that Canopus does oceupy this central 
position: its distance is of the same order as that in- 
dicated for this helium star center; it is stationary with 
respect to these helium stars; its luminosity and mass are 
in character with their suggested significance, together 
with other facts all pointing in the same direction. 

The Total Radiation from Sun and Sky.—While solar 
radiation, though known to be a most important factor 
in weather and climate, is measured regularly at com 
paratively few meteorological stations, the places are still 
fewer at which measurements are made of the total 
radiation from sun and sky, a datum that will probably 
some day be regarded as indispensable in weather records, 
A series of such observations was made at Mt. Weather, 
Va., from May, 1912, to September, 1914, by Prof 
Kimball, of the Weather Bureau. During this period 
it was found that with the clearest sky the total radiation 
per square centimeter of horizontal surface varied from 
250 calories a day or December 20th to 765 calories a 
day on June 10th. The average daily radiation in sum- 
mer, including rainy and cloudy as well as clear days, 
was about 68 per cent of that received on the clearest 
days, and in winter about 63 per cent. At noon, with a 
clear sky, the total radiation per minute per square 
centimeter of horizontal surface varied from 9.77 calorie 
in December to 1.55 calorie in June. Lastly, it was 
found that at mid-day, in summer, about 18 per cent of 
the total radiation received on a horizontal surface was 
diffuse sky radiation, while with a hazy sky about one- 
third of the total daily radiation was received in this 
way. The latter figures seem to show that observations 
which take account only of direct solar radiation are of 
limited value for most of the purposes of meteorology and 
its applications; e. g., to plant physiology. The instru- 
ment used at Mt. Weather for measuring the total! radia- 
tion from sun and sky received on a horizontal surface 
was the Callendar horizontal recording pyrhelicmeter; 
by using a sereen to eclipse the sun at intervals this 
instrument also served to measure the radiation from 


the sky alone. 
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Looping the loop on the Ferovia del Bernina, in Switzerland. 


Looping the Loop in the Alps 
By J. F. Springer 


are not 


that of 


country and population of Switzerland 


but the development of the nation is 


1 people having an exceptional environ 
in short, 
fuel. Of 


but this is unsatis 


are no coal mines, no oil wells 


natural supply of any industrial 


and oll may be bought; 


it makes progress dependent, in part, upon 


roml will of others. It is fortunate, not fo say 


then that Switzerland wealth 


Possesses a 


prov identia 


of usab!e water powers. In fact, there would seem to be 


ultimately available a total water-power energy of 


600,000 or 700,000 horse-power, and apparently Switzer 


land has sufficient hydraulic energy to operate all her 


present and pros] ective It is necessary, of 


railways, 


course, that this energy should first be converted into 


electric current and then utilized. Switzerland is com 


realize the value of her source of power and is 


» apply it to railway operation However, a 


great to be considered here. The commercial 


utili hydraulic power turns upon the local 


price and it has been found cheaper, for the 


present, to continue steam operation as a_ general 


method However, political considerations do have 


coal continues to advance; so 
the 


Switzerland's 


weight, and the price of 


onsiderations will in long run bring 


that ‘ 


general electrification of roads 


meantime, no doubt, because of special consid 


many electric lines are being constructed 


f the most notable of these is the Berne-Loetsch 


Simpion Railway connecting Spiez or Thun in the 


Bernese Oberland with Brigue in Valais, a distance of 


ibout forty-eight miles. connecting with the Simplon 


» Bietschtal bridge on the Loetschberg Railway, which connects the Bernese 
Oberland with the Simplon route. 
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Along the new Loetschberg Railway. 
above the other, as it climbs from the valley to the tunnel through the Alps, 
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the valley of the Rhone on the south. To carry out this 
junction of two moderately elevated districts separated 
mountains, it was that the track 
to a considerable level, and should, in 
addition, by tunnel through an insurmountable 
intervening mountain. At about its middle point the 
railroad passes through the celebrated Loetschberg Tun- 
nel at an elevation of 4,000 feet above the sea, and the 
construction of this tunnel is to be rated as one of the 
most notable achievements of modern engineering. The 
Loetschberg Tunnel is nine miles long, and it is neither 
level nor straight, the four miles passing 
through the granite backbone of Europe. 

One of the most notable features of the railway lies 
to the north of the great tunnel. The conformation of 
the country is so extremely complicated that, in order 
to attain the elevation of the tunnel, it became neces- 
sary for the road to double twice upon itself all in the 
space of a mile and a half. This is one of the most 
intricate pieces of railway curving in the world. The 
line at first runs along almost due south. After a little 
it swings off westerly and makes a complete loop, after 
which it runs almost due north. After a time it cireles 
around to the east and completes a second loop. Both 
loops are pear-shaped, with the small ends toward each 
other. Between the loops are three separated lines of 
track, all roughly parallel. After the swing eastward of 
the second loop and the completing curve bringing the 
track westward again, the line moves off to the southeast. 
Let it be realized that the two pear-shaped loops and 
the three parallel intervening sections of track are all 
included in an over-all length of 14% miles. The whoie 
has a plan appearance of a figure 8 or of a dumb-bell, 
and there is at various points an opportunity to view 
the three times. It should be 


by rugged necessary 


should mount 


pass 


central 


Same scenery two or 


» Lo " 
eng? 
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Three levels of the line can be seen, one 
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understood that all through the meandering of the track 
there is a constant upgrade. In all this looping the 
loops there is only one point where the track crosses 
over upon itself. About half way between the two loops 
the track crosses and then immediately recrosses upon 
itself. The second loop, it is interesting to know, con- 
sists almost entirely of a tunnel about a mile long, the 
radius of the main curve having a length of about 
1,000 feet. 

A short distance after you have double-looped the 
loop, rising higher as you go, you enter the Loetschberg 
Tunnel and pierce a heavy ridge of the Alps. When 
about half way through the tunnel, you will have at 
tained the summit of your journey, and you then 
descend to Brigue, where you may change to the Sim- 
plon Railway and pass through a tunnel even more 
marvelous yet. 

It will readily be understood from the foregoing ex 
ample that railway construction in the Alps involves 
some unusual, not to say extraordinarily difficult, prob- 
lems. The swinging round a loop is probably, in most 
eases, an engineering necessity. And yet, it must be 
confessed that it adds picturesqueness to the view, and 
so is not to be deprecated in a country where a large 
part of the business is the attraction and care of vis 
itors. A curious-shaped bridge may have its form 
largely controlled by necessity. Still, it fits in with the 
general scheme of things. An example of this is the 
steel bridge across the valley of the Bietsch. This 
bridge is on the southern part of the railway and spans 
a steep and narrow ravine. 

Other Alpine railways have of course similar condi- 
tions, and as an example the Ferovia del Bernina may 
be cited. Near Brusio there is a curious and beautiful 
system of curves. Apparently, the engineers had to 
effect a sudden elevation of the route, so the line was 
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suitable timber. The Sydney Harbor Trust chose the 
reinforced concrete design, believing it to be a great 
improvement on the timber kind. It is working well 
and giving every satisfaction. 

The dimensions of the pontoon are: Length, 110 feet; 
width at the bow, 53 feet 3 inches, and at the stern, 
67 feet 7 inches; depth, 7 feet 9 inches; deck area, 
about 6,000 square feet. The total displacement of the 
pontoon, with shed and ramp, is 783 tons. In the struc- 

















Finished pontoon on building ways. 


ture were employed 342 cubie yards of concrete and 43 
tons of steel rods. The thickness of the concrete varied 
from 5 inches on the bottom, sides and deck, to 4 inches 
in the bulkheads. The decking under the ramp seating 
is 8 inches thick. The pontoon has been roofed over and 
subdivided by a fixed barrier between two sections, and 
there are also subdivisions for sliding gates, swing 
gates, and barriers. Fenders safeguard the pontoon 
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that the obstruction had been caused by some mis 
chievous person having driven two hidden bolts or nails 
into the sliding ways. 


The Cause of Neuralgia 


By Dr. Leonard Keene Hirshberg, A.B., M.A., M.D. 
(Johns Hopkins) ' 

ROF. L. Edinger of the Neurological Institute in 

Frankfort, describes different morbid changes which 
may produce neuralgic pains in the lower extremities. 
often grouped indiscriminately as sciatica, and the bet 
ter acquainted the physician becomes with these the 
less likely is he, in practice, to meet with cases of neu 
ralgia pure and simple, for the obvious reason that the 
underlying pathological state does not eseape him. In 
sufficient examination is, however, only too prone to 
lead to failure in treatment if once so comprehensive a 
diagnosis as sciatica is made; content with that, the 
spifit of investigation seems to go to sleep. Prof. Edin- 
ger describes several incidences that have recently come 
under his notice with a ready-made diagnosis either of 
sciatica or of crural neuralgia; not the diagnosis, but 
the failure to effect a cure, led to them being sent him 
Yet until the etiology was recognized theraupeutic en 
deavor was necessarily fruitless. One of these inel 
dences was that of a healthy man, aged twenty-two, 
who received a kick on the left shin just below the 
knee when playing football; unfortunately, an iron fire- 
screen fell on exactly the same spot not long after. with 
the result that, following on a severe local hemorrhagic 
effusion, acute pains developed in the limb, on which 
eight weeks’ rest in bed and numerous forms of treat 
ment had little or no effect. For no less than three 
years the pains continued in spite of every attempt to 
relieve them. The patient was able to cycle for some 





























Method of subdividing the pontoon by bulkheads, and some of the deck 


reinforcements. 


run off to the right and then swung round a fairly per- 
fect circle, with the grade rising progressively. As the 
curve swung round *to cross at the point of beginning, 
a viaduct became a necessary feature. This viaduct of 
seven or eight arches is built in the form of a curve 
with the roadway continually on the rise. The route, 
now considerably elevated and yet at the same plan 
location, continues the curve and thus swings up onto 
the desired location. The form of the loop is a rough 
spiral. From an engineering point of view, we may 
regard the spiral railway as performing the service of 
an elevator. A sudden rise is needed, but the train 
must follow a very moderately inclined track. The 
solution is to wind around up a spiral. 


Reinforced Concrete Pontoon 
By Oliver Johnson 
Sancta new in the engineering world has re 
cently been accomplished at Circular Quay, Sydney 
N.S. W., where a reinforced concrete pontoon has been 
constructed in connection with the building of a large 
jetty, on behalf of the Sydney Harbor Trust, for the 
Paramatta River and McMahon's Point ferry service, 
instead of the old style timber-built pontoon, and it is 
Claimed that the one constructed of reinforced concrete, 
at very little extra cost over the old timber style, will 
practically do away with all maintenance expenses. 
Submarine growth will exercise no injurious influence 
on this concrete pontoon, which is the first of its kind in 
Australia. Hitherto the only conerete pontoons em 
ployed anywhere were those in the making of the Pan- 
ama Canal, but their construction was entirely different 
from the Sydney pontoon, as the Panama pontoon was 
used primarily because of the difficulty in obtaining 





agaiust the impact of vessels. The twelve piles that 
keep it in its place were driven 22 feet into the mud, 
through water 30 feet deep at high tide. 

There are forty-four water-tight compartments, mak- 
ing the pontoon practically unsinkable. Underneath the 
bottom, however, runs a network of galvanized iron 
chains, with strips around the piles. The pontoon of the 
deck immediately joining the landing has been coated 

















Reinforcement of floor and sides of the pontoon. 


with Val de Travers asphalt, and the remainder have 
plain concrete, like a foot path. 

The pontoon was built level on a launching cradle on 
five fixed ways, and great difficulty was experienced in 
starting the cradle. Two tugs, two hydraulic jacks, and 
five serew-jacks were unable to move it. Battering 
rams were requisitioned and resulted in a first-class 
launching. An examination subsequently disclosed 


The concrete pontoon, finally launched after great difficulty was expericnced 


in starting the cradle. 


distance, but the pains came on if he had to climb an 
ascent. He was able to ride, on horseback, though 
pressing his knee against the horse's side induced the 
pain. He could walk upstairs quite well and always 
felt the pains worse if he stood for any time. The con 
tradictory nature of the complaint, as it appeared to 
some physicians, had led to a diagnosis of hysteria. 
There were no signs of organic nervous disease. Prof. 
Edinger noticed on examining the patient that some 
superficial veins over the calf were dilated, and the 
idea of a varicose condition of the veins of some nerve 
trunk, or in the neighborhood of a nerve trunk, came to 
him. The simple application of an elastic bandage ef- 
fected a speedy and permanent recovery. Another in- 
stance was that of a medical man, aged fifty-six, who, 
after a chill, developed so-called sciatica in the left leg, 
Yet the pains were worse on standing or sitting, while 
walking always relieved them. They were localized 
mainly on the back of the knee, but were also felt in 
the back; their frequent appearance at the head of the 
leg led to a diagnosis of bone neuralgia, but this the 
patient himself would not accept, although it was clear 
that they began in that region. The whole leg below 
the knee ached, while pressure on the sciatic nerve af 
the sciatic notch was painful. The pains were always 
alleviated by walking upstairs and aggravated by 
standing or walking slowly. Every conceivabie treat- 
ment for sciatica was at one or other time utilized, but 
without result. The patient, however, was one day ex 
amined in a standing attitude, when small varicose 
veins were noted on the back of the knee and a diag 
nosis of deep varicose—twisted—veins mace, It will 
be seen that the possibility of a deep varix, either in or 
near a nerve trunk in ambiguous incidences of crura! 
neuralgia, is well worth keeping in view 
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Austrian battery in a redoubt commanding an entrance to a suburb of Przemysl. 


The Campaign in France. 

f §-~ deadlock in 
other week without a 
toth sides have been sparing their men, 


France has continued for still an 


noteworthy advantage for 


either sick 
and have been content to bold to the present lines while 


completing their plans for more active operations 


iter on 
This has by no means resulted in complete inactivity, 


however Neither side is willing to allow the other a 


free hand. Consequently, the opposing armies keep in 


close touch with each other by aerial reconnaissances, 


by sapping and mining. and in favorable cases by sur- 


attacks 


his compels the retention of strong garrisons in the 


prise 
trenches and tends to prevent the strategic concentra 
part of the line by 
Surprise loses much of its military 


tion of force in one stripping other 


parts of defenders 
nul the 


value, fighting is reduced to a hammering and 





wearing contest in which victory will tend to rest with 


the side that has the greatest resources in men and 


munitions of war 

A long line like this cannot be controlled as a single 
string of companies. Warfare is a most involved mat 
ter in which small differences in efficiency of organiza 


tlon may have a deciding influence on the outcome. 


Since the earliest days of the human race man’s most 
intense thought has been given to perfecting his fight- 


ing ability His existence and his development have 


been achieved through this struggle. Consequently it is 
ne wonder that the most highly organized human agen 


found in the armies of the great nations In 


cles are 
this industry alone can men actually be handled by 
millions and yet have their united energies guided 


toward one common end 
The German tine is a good illustration of the organi- 


gation by which such large numbers are controlled. 


The regiments are grouped into corps and the corps 


into fleld armies, each consisting of three to six corps. 
ihe fleld armies are grouped for command, so that the 


commander-in-chief will not have so many separate 


organizations to control 
(me such the three armies 
held the line 


Another is 


group that 
from the North Sea to the Somme River. 
formed of the between the 
River and the Argonne forest. The extent of 


comprises 
four armies 
Somme 
the third group has not been defined, but seems to run 
from the Vosges and to include the 
fifth, sixth, and field The 


Upper Alsace and in the passes of the Vosges seem to 


Argonne to the 
seventh armies. troops in 
form a separate command 

Hach field army covers its assigned front. The corps 
divide up the length of line to be occupied, except that 
held The 


front is divided between its two divisions, while 


one corps is generally back as a reserve. 
Corps 
the latter put a part of their strength in the trenches 
and hold eut the rest as a reserve. 

Thus, from the first trenches back to the general re- 
serve there are successive lines of reserves that can in 
If the 


reserves are 


into any breach as needed. 


point the 


turn be thrown 


attacks at any local 
first rushed in and then the reserves that can be spared 
If the attack 


reserves from the rear are 


enemy 


from the adjoining portions of the front. 
is atill pressed the larger 
moved up to check the enemy's advance. 

The outcome of the minor assaults such as those that 
have occurred during the week can then rarely amount 
to more than a capture of a short length of the front 
The reserves rush up, stiffen the resistance 
line 


trenches 
ef the defenders, and enable them to reform th-ir 
in a new position farther to the rear. 

The majority of the reports reach us from French 
naturally the 


gains by the 


majority of 
Allies. 


and British and 


the engagements 


sources, 


reported are 


Even making allowances for this, the advantage in the 
fighting of the last week seems to lie with the French 
and British. 

The developments of the week show a strengthening 
of the Allied forces without corresponding increase in 
the German strength. The British 
shifted to the north and occupy a front extending from 


troops have been 


near Dixmude to a point south of La Bassée. An un- 
contirmed that Gen. French is 
command of the left of the Allies’ 


report states now in 


line from Arras 
to the coast. 

In this district the British have started an advance 
pushed forward to Passchendaele, 7 miles 
Ypres. Such a after the 


dispatch of the British volunteers to the Continent, and 


and have 
east of move, coming soon 
at a time when the Russian situation demands ener- 
getic action in the west, may prove to be the beginning 
of an aggressive campaign for the recapture of the 
Belgian coast. 

Such a campaign may be accepted as the first effort 
that the British will make after they get their volun- 
teer army sufficiently trained for field service. It is of 
importance to them to drive the Germans back 
danger to 


great 
from the Belgian seacoast, as the greatest 
which the British transport service is exposed is due 
to the German submarines 
refuge at Zeebrugge. If the Germans 
prived of this vantage point they would have to depend 


based on their harbor of 


should be de- 


for their submarine base upon Emden, 250 miles farther 
from the English coast. 

North of Arras the French have regained the Chateau 
of Vernelles, which was lost in the fighting of October 
16th. 
capture of 
Craonne and three miles north of the Aisne. 


have made a gain in the 
Vailly and 
In the 


Argonne region the French have advanced to Varennes, 


West of Craonne they 


Vendresse, half-way between 


while the Germans have captured Malancourt. The 
positions along the Meuse River and along the Lor- 


raine border have not been changed. 

In Upper Alsace the French are making an attempt 
to recapture the district, but are meeting a very strong 
have been held fast 
The Ger- 


Swiss 


opposition. For two weeks they 
to a line running from Thann to Altkirch. 
mans have with a 


border that has carried them to Pfetterhausen, on the 


countered move along the 
French border. 

These two districts, Belgium and Upper Alsace, can 
well be watched, as the first signs of the adoption of 
an aggressive campaign by the Allies will be very likely 
to be shown in one or both of these fields. The reasons 
for an advance through Belgium are given above. The 
advance through Alsace would be attempted both for 
political reasons in order that the French can use an 
actual occupation of this territory when the peace par- 
leys begin, and also because this is the point at which 
the French can most readily mass their troops for an 
effort to flank the German army. 

An aggressive campaign by the Germans could most 
easily be carried out by a massing of troops near Arras 
or near Metz, due to the rail facilities in these two 
districts. The move against Arras would be intended 
to cut off the British army and to drive it back upon 
The move from Metz would call for a larger 
of the French 


the coast. 
campaign directed against the whole 
center. 

The Campaign in Russia. 

The week has seen a complete reversal in the réle of 
the opposing armies in Poland. After their 15-mile re- 
treat to the line between Sieradz and Plock, running 
through Szadek, Sgierz, Sobota, and Gombin, the Ger- 
mans reformed their lines and received a large rein- 
forcement, reported as six army corps. Their advance 
was resumed with energy, and on December 6th they 


railroad center of Lodz. 
December 8th, 


within 50 


recaptured the important 


Farther north they reached Lowicz on 


which carried the Army of Thorn up to 
miles of Warsaw. 

The central German army based on Calisz and Wielun 
pressed forward at the same time and reached a point 
about 18 miles from Piotrkow. 

On this line through Lodz and Lowicz the Russians 
checked the 9th. soth 
are rushing up additional troops as fast as possible to 
this 


who have un- 


Germans on December sides 


this decisive point in the battle. In respect the 
advantage now lies with the Russians, 
disturbed rail service running from Warsaw to the 
conscription districts of central Russia 

their 
forced its way 
udvanced to Wieliczka, five 
a shift of Austro- 
line to the 


Meanwhile the Russians have been pressing 


campaign against Cracow. Their army 
Donajec and 
This resulted in 


across the 
miles from Cracow. 
Czenstochowa 


German from the 


district south of Cracow, where they are making ener- 


troops 


getic counter attacks upon the Russian positions. The 
Russians report a defeat of this move in a battle 6 
miles west of Novi Sandec. 

North of Warsaw the Germans are pushing south- 
ward from East They 
tured Mlawa, and during the week made unsuccessful 


Soldau, in Prussia. have cap- 
assaults upon Przasnycz, 25 miles to the east. In East 
Prussia the Germans are holding the Russians to the 
line through Johannisburg, Lotzen, Darkeagen, and 
Gunbinnen. 

Considering the line as a whole from the Carpathians 
to the 
their flanks firm with 
staking their chances upon a plunge through the center 


3altic Sea, the Germans are endeavoring to hold 


reduced forces, while they are 


with every regiment that can be mustered for this 


move. The 
defensive in their center and on their right flank, while 


tussians are countering by acting on the 
they are devoting especial efforts to pressing forward 
their left flank toward Cracow. 

The Turkish Campaign. 

The advance of Turkish forces to within 18 miles of 
the Suez Canal proves to have beeti made by a rapidly 
moving raiding party which quickly retreated to a safe 
distance from the canal. The British are now sending 
to the Isthmus their contingents 
New Zealand, and 
from India and Egypt. 

The maximum strength that Turkey can concentrate 
for a campaign against the Isthmus of 
mated at 85,000 men. Her great difficulty in such a 
move will be to maintain any large numbers. Not only 
must she supply them from a distance with food and 
wood 


from Australia and 


have reinforced them with troops 


Suez is esti- 


ammunition, but also water, forage, and even 


must be shipped to the army from the end of the rail- 
road over the difficult desert routes. 
Along the Caucasian border the Russians have been 


fighting a defensive campaign since their retreat from 
Armenia. The Turkish efforts have been directed 
toward the capture of Batum on the Black Sea. They 


have captured Artvin on the Chorok River and have 
now advanced to the outskirts of Batum. On the 
Armenian frontier the opposing troops are still: close 
to the boundary, except in the east, where the Russians 
have again crossed the- boundary in the vicinity of 
Bayazid. 

The British capture of Kurna at the junction of the 
Tigris and the Euphrates shows that they have ad- 
vanced 100 miles up the Euphrates River. This is 
especially significant in its political effect in the dis 
position of Turkish territory in case of victory by the 
Allies in this war. Also the detachment of troops for 
this expedition indicates a confidence concerning the 
situation on the Isthmus of Suez. 
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Correspondence 


[The editors are not responsible for statements made 
in the correspondence column. Anonymous communi- 
cations cannot be considered, but the names of corre- 


spondents will be withheld when so desired.) 


Fog Signals Through Air and Through Water 
To the Editor of the ScrentTIFIc AMERICAN: 

On page 407 of your issue of November 14th, I notice 
an article on Fog Signals signed by Mr. R. B. West of 
Syracuse, New York, which is very interesting. There 
“4 however, one thing that has been overlooked in this 
article, and that is the unreliability of sound waves 
in a medium like air which is not of uniform density. 
In air one is very apt to meet what are termed “silent 
zones” or What the sailors often call “ghosts.” They 
may or may not exist at any given point, and if they 
exist may last only a very short while, and then 
entirely disappear. The result is that a steamer ap- 
proaching a lighthouse in fog may at, we will say, 6 
or 7 miles, hear the fog signal sent from a lighthouse 
where at 5 or 4 miles approaching on the same course 
the signal will not be heard. This apparently is due 
according to some of the best authorities to the exist- 
ence of a stratum of air of different density from the 
air surrounding it, for instance, a layer of warm air 
rising or colder air descending. These layers reflect 
the sound so that it is conceivable that the sound start- 
ing from the siren could be reflected upward either 
from the surface of the ocean or by a light current of 
air and in coming in contact with a layer of air of 
different density be reflected downward again. 

The matter of silent zones was carefully gone into 
by the United States Light House Board, and a very 
good report is given on the subject in the report of 
the Light House Board of 1894, Appendix V, report 
upon Fog Experiments, by William R. Livermore, Major 
of Corps of Engineers, United States Army. 

I have myself several times had experience with 
these silent zones. Once running down Long Island 
Sound we heard the Execution Rock fog whistle, and 
suddenly lost it. It being very thick we anchored. As the 
fog gradually cleared we found we were within two or 
three hundred yards of Execution Rock, and the fog 
whistle came out very clear. The whistle had been 
going all the time, but apparently had jumped over our 
heads The condition of silence on our boat lasted 
nearly three quarters of an hour. 

There is one other objection to sound in the air, and 
that is the wind. Navigators often speak of. being 
within a very short distance, sometimes inside of a 
quarter of a mile, of a powerful fog whistle, for in- 
stance, on Nantucket Lightship, being able to see the 
steam rise from it, and still not being able to hear 
the whistle because they were to the windward of the 
light vessel and a heavy gale blowing. 

It was for these reasons that submarine signaling 
was developed because the water is for all practical 
purposes of uniform density, and these silent zones. do 
not exist. Submarine signaling, with its ability to send 
out signals from moving ships, and have those signals 
picked up by other ships equipped to receive them, and 
also to obtain the direction from which the signal is 
sent, combined with the non-existence of any silent 
zones in the water, and the fact that currents in the 
water produce no measurable effect on the signal, ren 
ders this form of fog signaling the only reliable form. 

Boston, Mass Rosert FuLTon BLAKE. 


Lightning and the Automobile 
To the Editor of the Sctentiric AMERICAN: 

In your War Issue No. 3, I notice Mr. L. A. DeBlois’ 
letter, from which it appears that he is of opinion 
that it is a fallacy to think that a motor car affords 
protection for the occupants from lightning. From 
my own experiments and experience I do not. fully 
agree with Mr. DeBlois, inasmuch as the tires, while 
not being of sufficient insulation to withstand a dis- 
charge from a potential difference of “a million volts,” 
are certainly of sufficient insulation protection not to 
increase the liability of the ligntning’s striking the 
car or its occupants, as would be the case were the 
wheels of some good conducting material in direct con- 
tact with the ground, or in the case of a person stand 
ing on that particular spot. 

A good instance illustrating the protection afforded 
by rubber is a case that occurred in one of the parks 
in London seme five or six months ago when several 
children, sheltering under a tree, were killed, while 
a man, also standing there, escaped unharmed. At 
the subsequent inquest it came out that he was wearing 
rubber soles to his shoes, and the coroner remarked 
that they probably saved his life. 

If we bear.in mind that a charged: cloud passing 
over a section of ground causes to be exerted between 
itself and the ground an electrical strain or stress 
(similar to that taken up by the plates of a charged 
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condenser), which is taken up by every object in con- 
tact with the ground in proportion to its insulation 
and conductivity, until some object or some condition 
of the air reduces the distance or electrical resistance 
which allows the discharge and recombination of elec- 
tricity, it follows, therefore, that any object projecting 
above its surroundings, so long as it is electrically in- 
sulated, as for instance by rubber tires, is not nearly 
as likely to attract the lightning as another object 
which is not so insulated. 

Furthermore, has there ever been any case reported 
where the occupants of a motor car have been injured 
or killed by lightning? I think not, and, automobiles 
are fairly numerous these days. 

Santiago de Cuba. C. LANGLEY JOHNSON. 


The White-winged Mexican Migratory Pigeon 
To the Editor of the Sctentiric AMERICAN: 

West Texas just now (end of September) and the 
neighboring forests and fields of San Antonio, Texas, 
are invaded by the white-winged wild dove or Mexican 
pigeon. Large droves of them in certain districts near 
San Antonio can be encountered occasionally toward 
sunset, migrating from the large southeastern pastures 
and fields westward, to roost during night among the 
oak and mesquite trees in the extreme western regions. 
They are only temporarily met with around the fields 
and reosting places; but immense flocks of them were 
present six years ago, and also in 1888, I believe, when 
the farmers complained of them over the havoc they 
had done in their corn and sugar cane fields. They are 
exceedingly greedy birds. A few days ago, with some 
friends and in company with the owner of a large 

















Mexican white-winged migratory 
pigeon. 


western pasture, I had the pleasure of observing large 
flocks of these rare and interesting wild pigeons, and 
shot down several of them during their flight over our 
heads. Two of them I subjected to a close range photo- 
graphic reproduction, a few minutes after their cap- 
ture, and a copy of these Mexican “Palomas blancas,” 
their Mexican name, is herewith submitted. 

Our Texas game laws are very strict in regard ‘to 
shooting game, wild doves and quail, and large game in 
particular; but there is no restriction against the 
migratory Mexican pigeon.. But these wild pigeons are 
not very easy to bag, either; generally they fly very 
high and swiftly over the fields to their roosting places, 
and it takes a good aim and quick shot to bring one 
down, unless one happens to strike a large flock of them. 
In general appearance these elegantly white-feathered 
pigeons resemble our Texas wild dove very closely ; in 
fact, they are not very much larger and of the same 
beautiful light gray color of the entire: body, only that 
both wings and the tip ends of the feather tails are 
marked with snow-white feathers, as seen on the photo- 
graph. Dr. R. MENGER. 

San Antonio, Texas. 


Aerial Tubers in Potatoes 
To the Editor of the Screntiric AMERICAN: 

In the November 28th issue of the ScrentTIFICc AMERI- 
CAN you note from a German agricultural journal the 
occurrence of “aerial tubers in potatoes.” Aerial tubers 
are not at all uncommon in potatoes in some parts of 
this country. They are due to a diseased condition of 
the stem, and are a sure indication of the presence of 
that disease. The diseased plant has a dwarfed stalk, 
and the underground tubers, if there are any, are*few 
in number and.very small. The disease has become 
more or less serious in many parts of Colorado. More 
detailed information, very probably, may be had from 
Prof. W. W. Robbins, State Agricultural College, Fort 
Collins, Col. W..H. Haas, 

Evanston, Il. 
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Destruction of the German Pacific Fieet 
i ies German Pacific fleet which recently sank the 
“Good Hope” and the “Monmouth” was engaged off 
the Falkland Islands, in the South Atlantic, on Tuesday, 
December Sth, by a British squadron in command of 
Vice-Admiral Sir Frederick Sturdee, and defeated, the 
armored cruisers “Scharnhorst” and “Gneisenau” and 
the scout cruiser “Leipzig” being sunk, and the scout 
cruisers “Dresden” and “Nurnburg” escaping, presam 
ably, in a damaged condition. 
The action was made known in an official announce 
ment by the British Admiralty, which reads as follows: 
“At 7:30 A. M. on the Sth of December the ‘Scharn 


horst,’ ‘Gneisenau,’ ‘Nurnburg,’ ‘Leipzig, and ‘Ores 
den,’ were sighted near the Falkland Islands by the 
British squadron under Vice-Admiral Sir Frederick 
Sturdee. An action followed, in the course of which the 
‘Scharnhorst,’ flying the flag of Admiral Connt vou 
Spee, with the ‘Gneisenau’ and the ‘Leipzig,’ were sunk. 
The ‘Dresden’ and the ‘Nurnburg’ made off during the 
action and are being pursued. Two colliers also were 
captured. The Vice-Admiral reports that the Britich 
casualties are very few in> number. Some survivors 
have been rescued from the” ‘Gneisenau’ and ~ the 
‘Leipzig.’ ” 

Later dispatches announced that the “Nurnburg” was 
overtaken and sunk, and that the “Dresden” had taken 
refuge in the Argentine port of Santa Cruz, in a badly 
damaged condition. 

It is reported unofficially that the British feet in- 


cluded some of the battle-cruisers of the “Indomitable”’ 


and “Lion” type. If so, the issue of the’ fight’ wag 
inevitable. In the absence of full official particular’, 
we reserve any comment upon this important action fol 
a future issue. 


Performance of French Submersibles 

T was in 1898 that the Schneider works began build 
ing the Laubeuf submersible boats for the French 
navy, and a number of successive types were con 
structed from that time-on,-such as the Narval, 
“Siréne,” “Aigrette,” “Circé,” and “Pluviose.” Follow 
ing the tests made in 1904, the submersible beat defi- 
nitely and exclusively adopted by the navy was based 
upon the “Pluviose” type, which was then modified as 
time went on. We wish to refer to two remarkable 
raids made during naval maneuvers by the new sub- 
mersibles. Start from Cherbourg for the port of Lorient 
or a trip of 283 miles without stop, then return to Cher- 





bourg in the same way, blockade at Cherbourg for thu 
days and three nights, then trip to Dunkerque and back 
without stop, making six days without landing. The 
last trip was made at an average speed of il knots 
Second trip, made in the region of Brest and Cherbourg 
covered 730 miles in eighty-two hours. (Quite a long 
voyage was made by the “Papin,” and it covered the 
distance from Rochefort, on the west coast of France, 
to Oran in Algeria, or 1,230 miles, in six days, then pro- 
ceeded to Bizerta, near Tunis, the entire distance being 
1,800 miles, and this was made in fourteen days, landing 
only twice. 


A Valuable Research’ Prize 

+3 HE announcement has just been made by the tron 

and Steel Institute of England that Sir Robert A 
Hadfield, F.R.S., a past president ef the organization, 
has offered a prize of £200 for the best research work 
on the subject, “The different forms or combinations of 
carbon in iron, steel and alloys of iron with other ele 
ments.” This competition is open to everyone interested 
in metallurgy, and it is now intended to award at the 
annual meeting of the Institute in May, 1916, for the 
best paper submitted before February ist of that 
year. There is a possibility that a second prize may be 
awarded if the second best paper is judged werthy. In 
speaking of the above matter, Hnginecring makes the 
following suggestions: It is not desired to limit the 
scope’ of the research too closely, but it is suggested 


that the work should be in continuation of, or based 
upon, the work of previous investigators, such as Jul 
lien, Abel, Miiller, Ledebur, T. Sterry Hunt, Akerman, 
Arnold, E. D. Campbell, Hogg, Parry and others: The 
object of the Research Prize is to stimulate the study 
of carbides in iron and alloys generally, also with a 
view to discovering the best method of determining the 
forms and combinations in which carbon oecurs in tron 
and steel. These carbides are now spoken’ of by meta! 
lurgists in a general way, as sub-carbides, carbides, o1 
double carbides. It is very desirable'to define the com 
position of these mere accurately and te ascertain 
whether other carbides exist which have hitherto not 
been identified. The study of the molecular constitu 
tion of the carbides will*also fall within the range of 
the investigation, and, in this connection, attention may 
be directed to previous researches on parti¢ular combi 
nations of carbon or forms of carbide. Intending com 
petitors should communicate, in the first place with 
Mr. G. C. Lloyd, secretary of the Iron and Stee! Insti 
tute, 28 Victoria Street, London, 8.W. 
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The Western Australian Goldfields 


How Water Supplies Are Provided in a Waterless Country 


By L. E. Shapcott 


4 Ar goldfields of Western Australia, which to date less, and the task of providing water supplies through- attention to the goldfields water supplies. Throughout 
have produced over £115,000,000 worth of precious out these regions provides a stupendous but not im- the length and breadth of the dry areas, where there 
metal, and which contain one of the richest square possible problem for governments and engineers, a is a reasonable prospect of finding gold or developing 
miles of country the world has ever seen, comprise problem which has been faced with remarkable succ a goldfield, boring for water is undertaken, and after- 
an area of 330,107 square miles, which is nearly three by those who are carving out the destiny of this pro- ward bore wells are sunk, larger wells are established 
times the size of Great Britain and Ireland combined. gressive but distant land. Under the wgis of the gov- with windmills and troughs, dams, or tanks are con- 
A vast proportion of this territory, which ranges over ernment a water supply department has been estab structed, or huge conservation schemes are undertaken, 
a length of 1,200 linear miles, is comparatively water lished, one of the engineers devoting the whole of his and throughout what is known as the back country, 


























ying the flooring of Kalgoorlie reservoir Fic. 2.—Molten pitch and asphalt delivered by bueket conveyor. Fic. 3.—The Mundaring weir. Fic. 4.—Dispatching a 


yucketful of molten paving mixture Fig. 5 Excavating the reservoir with camel-drawn plows 


How water supplies are provided in a waterless country. 
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these beneficent enterprises enable prospecting and 
mining to be earried on far and wide, and they have 
opened roads to travelers, where previously they per- 
ished in their tracks. 

The most important unit of the general scheme is 
officially designated the goldfields water supply, 
which provides for the wants of 30,000 people in the 
Kalgoorlie and Boulder centers, and supplies the whole 
of the water used on the mines of the Golden Mile. 
Located thirty-six miles from the coast is the Mundar- 
ing Weir, the source of the supply. From this weir, 
water is pumped inland by means of eight water sta- 
tions, through a 30-inch main locking bar steel conduit, 
to the eastern goldfields, a distance of 351% miles, like- 
wise feeding thirty-one towns and districts en route. 
The total length of mains laid down in distributing 
these supplies is 1,111 miles, and the average daily 
consumption is approximately three and one half mil- 
lion gallons. The scheme has a working delivery capac- 
ity of 5,000,000 gallons per day, and its total cost to 
date is £3,373,168. 

The latest development of this branch of the water 
supply scheme is the building of a subsidiary 10,000,000 
gallon reservoir at Kalgoorlie to guard against the 
possibility of a breakdown of the existing reservoir on 
Mount Charlotte, and a consequent famine; and the 
building of this dam constitutes a unique and interest- 
ing sight. Situated on a plain, the work of excavation, 
instead of being negotiated by the old method of pick 
and shovel and horse and dray, has been undertaken 
by means of camel teams, attached to plows and 
scoops. On this work, nine teams of nine camels each 
were engaged, the plows first breaking the earth. 
the scoops then removing it to the banks, where it is 
sprayed and rammed. Once the excavation was com- 
pleted the process of lining and roofing remained to be 
negotiated, and these phases of the work are now in 
operation. The first lining of the dam has been com- 
pleted, and the men are now engaged in laying the 
second covering of bitumen, asphalt and sand, which 
are mixed together and heated, and must be spread 
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where considerable quantities exist. Recently some 
specimens of a novel appearance were found there and 
came into the hands of Frederick I. Allen, a New York 
gentleman interested in mineralogy, and on examination 
an interesting relationship that has not been hitherto 
suspected was found to exist between anhydrite and the 


rare thaumasite. Mr. Allen’s explanation is given briefly © 


as follows: 

“About a week ago specimens of a mineral of novel 
appearance were found at this place, and I obtained 
some samples which prove to be anhydrite, a sulphate 
of lime, and I find also that thaumasite was produced 
by decomposition of this mineral. The anhydrite is 
transparent and light blue in color and occurs sur- 
rounded by amethystine quartz, making unusually hand- 
some specimens. Decomposition changes this mineral 
to a pure white crystalline mass of thaumasite, which 
remains in place and in the form of the original anhy- 
dride. Every grade of the change may be seen from the 
blue transparent anhydrite to the white thaumasite. 
The specimens leave no room for doubt that the origin 
of thaumasite was this anhydrite. The thaumasite has 
in many cases disappeared from the place of its for- 
mation and the resulting cavities in the quartz are in 
the forms of the original crystal masses of anhydrite. 
Specimens showing these right-angled cavities have 
been collected in large numbers and have been known 
as pseudomorphs. They may be seen in many collec- 
tions and collectors have speculated as to what the 
missing crystal could have been. It can now be said 
that these right-angled cavities were first occupied by 
crystals of anhydrite either singly or in groups.” 


Alcohol as Fuel 
By B. O. Jenkins 


HERE has been so much written on the subject 
of alcohol as a motor fuel in the various technical 
papers that any further words would almost appear 
superfluous. I, however, present a short summary of 
the situation as it stands to-day with regard to the 
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would be, in proportion, a good deal higher thav the 
cost of brewing from maize.” 

It is apparently a fallacy to suppose that potatoes 
are a cheaper material than either maize or any other 
cereal. The price of potatoes varies tremendously. Ii 
has been suggested that potatoes would have to be 
well under £1 a ton to make it worth while. Potatoes 
to-day are 35s. to 40s. per ton. 

Maize can be bought at about £5 a ton, and it should 
yield about three times as much alcohol as potatoes. 
Comparing potatoes and maize, the evidence is strongly 
in favor of the latter. 

Prior to 1870 thirteen beet distilleries in Great Britain 
all came to grief. It has been suggested that the beets 
rotted before they could be distilled, and that the exist- 
ing excise restrictions hampered the industry. saet 
as a source of alcohol was discussed in a very valuable 
paper by Mr. W. C. Easdale before the Royal Society 
of Arts last February, during the discussion on Ir. 
Ormandy’s paper on “Alcohol as a Motor Fuel.” It wes 
suggested at this meeting that the sugar obtained from 
a given area of ground was of three times the value 
of the alcohol produced from it. Also the ultimate cost 
of the alcohol appears too high from this source. The 
yield was reckoned at twenty gallons of alcohol per 
ton of beet; one ton of beet being worth, as beet, 
about 21s. According to Mr. Easdale, one acre of sugar 
beet, at fifteen tons of beet to the acre, should produce 
about 300 gallons of alcohol. The cost of cultivation, 
including rent, cartage, and all expenses, is about £10 
per acre. If one acre, at a cost of £10, produces mate- 
rial for 300 gallons of alcohol, the material alone for 
one gallon of alcohol will cost Sd. It seems that a 
cheaper material will have to be found. 

Peat is a material with which I have had first-hand 
experience as a possible source of alcohol There 
have been many unguarded statements regarding this 
material. Although ethyl alcohol can undoubtedly be 
manufactured from peat, it appears impracticable to 
produce on a commercial scale. 

A series of exhaustive experiments over a long period 











Fic. 6.—Spreading the bitumen and asphalt 


while in a liquid state at a temperature of about 400 
degrees. About sixty men are engaged, chiefly on the 
lining. A number of large vessels, similar to the house- 
wife’s copper, are ranged round the dam for melting 
the bitumen and asphalt, to which the sand is added. 
The molten mixture is bucketed and dispatched at ex- 
press speed along a wire line to a receiver below, who 
promptly deposits the mass on the floor in front of the 
men spreading the composition. The spreaders, heavily 
padded at the knees, and with trowels in hand, rapidly 
spread the mixture into position, where it immediately 
sets. This composition, on test, has been found imper- 
vious to leakage, and it has been used for many years 
by the Western Australian government with the utmost 
satisfaction. When the tank is lined, the roof will be 
placed in position, to afford protection from dust and 
evaporation. This reservoir is over an average width 
of 300 feet, 23 feet deep, and will contain 20 feet depth 
of water. The estimated cost of this work is £36,000, 
and it will be completed in 1914. The appearance of 
this work, and the operations of the gangs, constitute 
a scene of activity and enterprise, which is at once 
highly interesting and somewhat unique. 

The goldfields water supply of Western Australia 
is one of the largest engineering enterprises ever under- 
taken in Australia, and for a population which new 
humbers only 320,000, it was a stupendous undertaking. 
As to the general water supply, it has worked incalcul- 
able advantages to the people of the State,. and but 
for this beneficent agency, many millions of pounds 
worth of precious metal won from the bowels of the 
earth had never otherwise seen the light of day. 


Thaumasite a Decomposition of Anhydrite 
KARE mineral known as thaumasite was first 
4 A described by Baron von Nordenskiold in 1878 and 
Was reported to be an unusual composition of carbonate, 
Sulphate, and silicate of lime containing considerable 
water. In 1896 this mineral was again reported as hav- 
ing been found in quarries at West Paterson, N. J., 


Fic. 7.—Tamping the sides of the reservoir 


How water supplies are provided in a waterless country. 


manufacture of ethy! alcohol as a fuel for internal com- 
bustion engines. 

Very full details on the feasibility of manufacturing 
alcohol from potatoes were given in the reports of the 
Departmental Committee on Industrial Alcohol in 1905. 
The sum total of this most exhaustive inquiry was as 
follows: “We did, however, for special reasons take 
some evidence on the question of the production of 
spirit from potatoes, enough to satisfy us that in the 
present agricultural conditions of this country it would 
not be possible to found a profitable industry on the 
employment of potatoes as a material for distillation.” 

Briefly, it would appear that potatoes have a greater 
value as a food in this country than as a source of ethyl 
alcohol. 

The question of producing cheap potato spirit in Ger- 
many is not always clearly understood. In Germany 
it is an agrarian question, one of political economy. 
There they have large tracts of land capable of being 
used for the cultivation of potatoes, but suitable for 
no other purposes. 

These conditions being realized by the German gov- 
ernment, and with the main idea of populating these 
inhospitable lands, and creating a reserve food supply, 
the industry was encouraged and subsidized. Rebates 
were fixed so that the distiller would be compelled to 
use potatoes as his source of alcohol rather than maize 
or molasses, which are subject to a heavy duty. Ina 
word, the object of the German government was with 
a food supply in view, and alcohol was a natural out- 
let for the surplus crops. In many cases the potato 
spirit is sold at below cost price. 

Maize or grain was also thoroughly examined by the 
Industrial Alcohol Committee, 1905. Quoting from evi- 
dence given here, “If potatoes were cheaper than maize, 
we should use them. But, in the first place, potatoes 
contain a very much smaller percentage of starch than 
maize, there being something like 20 per cent in pota- 
toes and 60 per cent in maize. The cost of preparing 
for brewing potatoes containing so much less starch 


Fic. 8.—-Melting the bitumen and asphalt 


" revealed that only about nine proof gallons of alcohol 


were yielded per ton of peat and at a prohibitive price 

The modus operandi is the well-known one of the 
conversion of the cellulose into sugar by heat and pres- 
sure in the presence of an acid, this sugar being ulfti- 
mately fermented and distilled. The three chief stumb- 
ling blocks are, first, that only the top fibrous iayers of 
the peat bog contain convertible cellulose, the lower 
layers being too decomposed to admit of conversion; 
second, the large quantity of water present in all peat; 
third, the expense of draining, collecting, and delivering 
to factory. 

One of the most promising sources of aleohol is wood 
sawdust or shavings, which is in many cases a waste 
material. The outcome of many experiments has proved 
that this process properly handled can be made suec- 
cessful in London or other large ports. 

Besides yielding some thirty proof gallons of alcohol 
per ton of wood shavings or sawdust, there are aiso 
several other valuable by-products which occur in the 
process of manufacture which are a considerable sei- 
off to the cost price of the alcohol. 

This ethyl alcohol from wood can be made absolutely 
pure; at a low price, and identical with any grain 
spirit. It would insure a home supply in time of war 
for the alcohol needed for the manufacture of explo- 
sives. 

To summarize the relative position of the possible 
sources of cheap industrial alcohol, the position of 
importance would appear to be occupied by colonial- 
grown maize, followed by wood sawdust 4s & source 
for home manufacture. 

With the present information available, neither pota- 
toes, beet, nor peat appear as favorable as is generally 
supposed. 

Aleohol mixed with benzole, half and half, has long 
been known to give satisfactory results in ordinary 
gasoline engines with but little alteration In Ger 
many there are many agricultural engines working per- 
fectly with alcohol alone.—-The Daily Telegraph 
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Placing the wounded in a motor 


By Aide-de-Camp Xavier Sager, Special Correspondent of the ScLreENTIFIC 


ambulance. 


Photograph by Branger 


Note the two tiers of litters. 


A wounded man carried on mule back to the ambulance station. 


Letters from the Firing Line 


The Care of the Wounded 


AMERICAN at the Front 


been shattered by shrapnel, and before he was picked 


up he had lain for 24 hours on the damp ground of a 
asked feit he had 
been struck. “When I realized I could not even crawl,” 
he said, “I took medicine 
after I had dressed could I 
got hold of a piece of cord, which I had saved for this 


marsh I him what he did when he 


out my individual 


case ; 


my wounds well as I 


as 


special purpose, and I tied it as tight as possible around 
Then I put 
my knapsack under my head, and I placed in reach of 


my leg in order to stop the loss of blood. 


hand my provision of canned meat, a few 
and a bottle of 


and kept eating my provisions that I might retain my 


my pears, 


water. I waited patiently for help, 


strength. Every ten minutes I screamed: @ moi, d moi! 





FHV. wat ikes 1 ‘ ictims than the most fright shortest period of time possible-—not only for hu 
ful epidemic ind it ictims are not selected im manity’s sake, but also because he is a needed unit in 
I ti I th oung and the old, the men and the effective army 
the won uit they are taken mostly from the healthy The individual first aid treatment, which is a com 
g men whose fe is full of promise—the flower of paratively recent practice, has been found very effi 
Kuroepean male it We all know that in order to cacious In many cases the soldiers, helped by com- 
strengthen the ranks of the permanent army all the rades, have been able to treat their wounds to avoid 
robust you men of the country are first picked out any dangerous contamination before reaching the ambu- 
whil the ch ind =the weak those affected witl lance 
orporeal blemishe are refused The morale of the wounded soldiers is excellent, 
I this 1 and even before the first shot is fired, Their smartness is always equal to the circumstances, 
the var wounded” become the object of the solicitude and even in the most tragic moments they find a way 
of the boerd of health. The sanitary organization of out of their predicament. Here is a characteristic 
the army is far from being the least care of its chiefs example: I am right now near a trooper; his hip has 
This includes the search for the wounded 
on the fleld, their first care, their trans 
portation, and their hospitilization until 
they are entirely recovered 
rhe competent service of the army has 
been somewhat taken aback by the unex 
pected magnitude of its task rhe war 
f 1914 is the conflict of a whole hemi 
sphere Indeed we do not lack well 


poe’? ambulances our 


hospitals are 


up-to-dats our medical « orps is competent ; 











our nurses, men and women, are well 
trained and devoted to their task and 
vet, in the ze intic clash of the armies, it 
often happens that some wounded soldiers 
re ieft too long ving where the y have 
sen The fat of the wounded soldier 
floes not d on his wound only, but 
ilso ou the pla and the time when he 
has fallen Some men have the chance to 
i ed to the ambulance right after 
beitus hot ind others have to lie for 
hou helpple on the fleld, because either 
they ar hidden in the brush or the spot 
where they bave fallen cannot be reached 
without greatly endangering the life of 
the courageous stretcher bearers 

In seme instances, as luck will have it, 
“a man will be shot through and through, 
the wound inflicted will give the victim 
the minimum of suffering, and he will be 
y in an amazingly short time: in other 
bnstahee 1 sik Willi Inutilate a man so 
terribly that he will lie for weeks with 
out hope and tortured by unendurable suf- 
fering Perhaps the unfortunate’ will 
live masterful is the power of his 
Vital energy but usually the chances of 
recovery depend on the promptness of the 





first | Too often, alas, the wounded 
Ihe n the fleld for hours which weigh 
on them ilke in eternity. 

The vital importance of the military 
per I frequently kept the ambu 
ince corps away from a field on which 
the rain of heils and shrapnel was so 
nurderous that the most elementary feel 
ing of humanity forbid the exposure of 

oulance 
nan has been shot in the leg 
or In the arm he is of no more use for the 
actu rm and for this reason he must 
be taken care of and gotten well in the 








(Help, help). Suddenly I lost conscious- 
ness; the world seemed to vanish. When 
I woke up it was night and chilly. I 
heard the sad voices of wounded soldiers 


asking ‘a drink, a drink.’ I heard a man, 
who from the hole where he had fallen, 
was advising a comrade: ‘hide yourself, 
the Germans are coming; make believe 
you are dead!’ I tried to move my leg 
that the horrible pain might, once more, 
make me lose the notion of things. Later 
on a clamor dragged me out of my un- 


The light of a lantern was 
and I 
you 
cut 


consciousness. 


on my face, heard a 
‘Where 


Somebody 


voice saying 
petit! 

the 
Then 
horrible odor of 


are wounded? pauvre 


my trousers, which 
blood had stiffened to a cardboard. 
the 


the corpses heaped up all around me. I 


came to my nostrils 


was so glad to be alive that I laughed for 








tograph 


by Paul Thompson, 


A Red Cross dog discovering a wounded man. 











sheer joy of it, and soon I felt the pure 
water of France moistening my dry 
Meee. «i s'™ 

As soon as a fallen soldier is found a 
surgeon dresses his wounds. He is given 
a drink and hauled on a small two- 
wheeled carriage of the ambulance ser- 
vice. This carriage, pulled by two 
brancardiers, makes at once for the near- 
est ambulance station. When the army 
ambulance has been reached the wounds 


of the 
amination. 


soldier are given a thorough 


The 
demanding a surgical operation, 


ex- 


men seriously wounded, 


are oper- 
ated upon on the spot. 

The war surgery in the army hospitals 
The 


very 


requires first-class doctors. results 


obtained so far have been 


encourag- 


ing, and the percentage of mortality 
would be exceedingly small if complica- 


tions of gangrene and tetanus did not set 
in. To stop gangrene, injections of oxygen- 
ated water have been found preferable to 


amputation or large incisions; but, of 
course, this is only a preliminary emer- 
gency treatment. The tetanus bacilli are 


found in the layers of the surface of the 
earth, in the dust, in the slime, and espe- 


cially ‘in the ground where horses and 








pyright by Underwood & Underwood 


Interior of an 


English military ambulance train. 


eattle have herded, the excrement of 
horses being particularly fertile in this 
bacillus. In time of peace precautions 


(Concluded on page 514.) 
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Portable telephone outfit. The wire 
carried on the back. 


The German Military Telephone 
System 
By H. Marchand 
\ MONG the apparatus which the Ger 


man army has specially studied we 


may note the various appliances of tele 
phony for communication between patrols 
and the main hody between troops in 
charge of the railway service, and between 
the signal corps of the army 

The properties of telephony which mak« 


it of great importance for 


military use, 


are its simplicity and the high speed of 


communication it affords. The growing 
number of soldiers engaged in battles and 
the wide dispersion of the various corps 
on areas more and more extended, make it 
absolutely necessary that the signal corps 
possess means of prompt and sure com 
munication. While radio-telegraphy, as 
well as wire telegraphy, may be of value 
for long distance communication, the tele 
phone is essential for short distance com 
munication with a minimum of delay and 
a maximum of clearness 

The German army uses four principal 
types of apparatus. The first is a light 
equipment with a high-frequency vibra 
tory device used for the calling signals 
and for communication by Morse signals 
This apparatus is used by patrols, the sig 
nal corps, and the field artillery. The 
second type of apparatus employs a mag 
neto coil, and this is used for railway 
troops 

The third type is a combination of 
the first two, and is used for communica 
tion between corps; while the fourth is a 
loud-speaking telephone apparatus. The 
high-frequency vibrator is arranged to be 
connected with telegraph lines without in 
terfering with the telegraph signals. Each 
post is fitted with the necessary source of 
power and a length of flexible cable In 
the lighter, portable apparatus the line of 
insulated wire is carried on light reels 
which may readily be transported by the 


men in the manner shown in the photo 








graphs The heavier apparatus with its 
coil of cable used for the signal corps is 
carried on light trucks. The lines are laid 
on the ground or on poles, trees, et¢., o1 
in dry trenches. Field stations are con 
nected with-the existing telegraph or tele 
phone :¢iréenits. When desired, as, for in 
stance, £6ethe military, railway troops, 
special qpetmhnent lines of bronze wire 


are installed 
“a ree 


Beriding Bows for Vehicle Tops 
\ MACHINE for “bending the bows of 
4 a®tomobile, carriage, and wagon tops 
is here illustrated. It will take bows vary- 
ing from 36 to 72 inches betweer bends, 

Cast iron forms are used, and they are 
galvanized to prevent corrosion of the 
stock. The forms are adjustable by means 
of a right and left hand serew for bending 
the different widths of bows which come 
within the limits of the machine. They 
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A field telephone station of the German Army of the West connecting it with 
the commander of the corps. 


are raised and lowered by power and rest 
firmly on top of the material. 

The bending arms, which occupy a hori- 
zoutal position before the bending begins, 


are fitted with a steel band or master 
strap over the entire upper surface, form 
ing a table to support the minor strap 
which receives the material to be bent. 




















Models illustrating the action of geysers and hot springs. 
At the left is shown Wiedemann’s artificial geyser. On the right is the improved Merrill 
apparatus that shows what takes place in the Yellowstone Park region. 

















A machine for bending the bows of vehicle tops. 


5il 





Lighter portable outfit. The wire 
carried on a hand reel. 


The minor straps are fitted with malleatle 
iron end castings with screw adjustment 
for placing the end pressure on the stock 
The arms are operated by means of link 
cable chain, in connection with a cast iron 
drum driven by a suitable gearing 

A convenient hand lever is used for 
starting and stopping the machine at the 
beginning and the end of the bending op 
eration. After the arms are returned to 
their original position, the drum is ante 
matically stopped. Four large stee! spring 
are employed for holding the material 
firmly against the forms during the course 
of bending, to insure perfectly true cli 
cles, and special provision is made for 
taking care of the stretch of the master 
strap. 

After the bend is completed, a malieabl 
iron shackle is used to connect the ends 
of the minor strap, so as to hold the bent 
stock in its true shape after being r 
moved from the machine. By one full 
turn of the right and left hand screw, the 
forms are moved inward to release the 
stock for easy removal. The stock remains 
in the minor strap until thoroughly cooled 
and set. 


Artificial Geysers 
L. MERRILL of Battle Cree! 
D. Mich., sends the accompanyli 
sketch of apparatus that he has cor 
structed to illustrate the action of the ge 
sers and hot springs of Yellowstone Vat 

A galvanized iron tank of water, A 
by 24 inches aad 4 inches deep, represent 
the Yellowstone Lake. It is supported b 
a wooden cabinet with doors, and a she 
holding a gas stove (11), representing 
the hot rock underlying the valley No 
10 is a copper vessel that represent : 
reservoir deep down in the earth, hear the 
source of heat. The rubber and copper 
tubing are % inch in diameter Nos, & 
and 9 are drain pipes for draining the 
lake to the heated subterranean reservoir 
No. 7 is the fissure leading down from the 
lake to the heated subterranean reservoir 
No. 6 is a pipe which gives Old Faithful 
This explodes every seven minutes, throw 
ing water and steam over four feet high 
(The original Old Faithful is in eruption 
every 60 to 75 minutes, and throws the 
water 125 to 150 feet high.) No. 5 ts the 
Bee Hive, irregular in its action The 
eruptions of the original eccur at inter 
vals of from seven to nine days.) No. 4 is 
the Riverside Geyser, while Nos. 2 and 3 
are just hot springs, though all three are 
branches of a single tube. Mr. Merril! 
says: “I found that lengthening and 
shortening any one of my tubes changed 
its action.” 

This is but one of the many pieces of 
apparatus which have been made by va 
rious people to illustrate and help explain 
the action of geysers, but it differs from 
all others of which we have any know 
edge in showing several different 


(Concluded on page 516.) 
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Sorting Out Frosted Oranges and Lemons 
By Shelby McKinstry 

T iif} way to determine whether a lemon or an orange 

is frosted or 


globules 


frozen is to cut it in two and look at 
The outside of the fruit bears no 


trace of injury from cold But th@® grower cannot 


afford to cut every fruit Fortunately, there is a very 
the invention of Frank Chase, a Cali 
with which the injured fruit may 
The 


consists of a long trough containing water. At 


simple separator 
rornia orange grower! 


readily be sorted out from the sound specimens 


device 
one end is a feeder board on which the boxes of fruit 
ire dumped and from which the fruit is carried by a 
cleated conveyor. The conveyor carries the fruit to the 


edge of the board, whence they tumble into the water 


The purpose of the conveyor is to bring the fruit to the 


water in an orderly way, so that they will not fall into 
it in beaps 
oranges and lemons are lighter 


badly 
frost the lighter they become 


frozen 


Frosted ot 


than sound fruit rhe more they have been 


injured by the Hence, by 


passing them through water their specific gravity may 


be determined very When they drop into the 


readily 


water, the sound fruit sinks to the bottom, while the 
frosted fruit bobs up to the surface and floats. The 
slightly injured fruit is only barely submerged. The 
water in the trough is kept moving toward a chute, 


where the fruit is caught by screens adjusted to the 


desired depth in the trough With this simple water 
f 


separator five grades of fruit may be separated at a 
singte operation 

Kefore the separator was invented, the citrus growers 
of the country lost millions of dollars’ worth of fruit 
of frost 


1 the spring of 1913 


on account The water separator came into use 


i after one of the coldest spells the 
citrus industry of California had ever experienced, and 
much of the citrus crop had already been 


although 
thrown away, this separator saved, it is estimated, more 
than haif a million dollars’ worth of splendid fruit, and 
perhaps two thirds of the crop could have been saved 
had it come earlier; for it is now positively known that 
hundreds of thousands of dollars’ worth of oranges and 
lemons were thrown away, simply because the growers 
could not sert ont the good from the damaged product 


and supposed that all had been injured 


Digging and Filling Trenches by Machine 


examples of the interesting machinery now 


* OME 
S used for 


digging ditches, filling them, and tamping 


them after they have been filled. are shown in the ac 
companying engravings They have been used very 
effectively in the laying of water, gas and sewer pipes, 
and also in refinishing roads and street pavements, 


after an exeavation has been made in them 


The digging machine we show has an excavating 


wheel consisting of a large internal gear wheel driven 


by a pinion and bearing on its outer surface a series of 


buckets. As these are carried around by the wheel 


they bite into the earth, picking up a load which they 


earry around and discharge at the top of their course 
upon a belt conveyor. The latter carries the excavated 
The belt conveyor is arranged to 


wheel to deliver to the 


materia! to one side 


through the excavating 


MiSs 
opposite side if so desired The excavating wheel may 


} 


be raised and lowered to cut a trench varying in depth 


from 444 to 12 feet, while the width of cut may range 


from 114 to 54 inches. The rate of forward speed of 


different 


conditions between 


the machine varies with 





1%, and 5% feet per minute. The machine may trans 
port itself to the scene of operation, and it travels on 
the road with a speed of a mile and a quarter per hour. 
These excavating machines are arranged to be operated 
either by internal engine. The 


steam or combustion 

















Machine for sorting out frosted oranges and lemons. 
one shown in our engraving is driven by a gasoline 
engine 

The method of 
been laid is shown in another photograph 


filing the trench after the pipe has 
A scoop is 
arranged to run horizontally, dragging the earth from 
trench into the After 
filled the earth may be 
tamped down by a third machine 
a tamping shoe at the lower 


the sides of the excavation. 


the trench has been loose 
This machine has a 


vertical beam fitted with 

















Tamping the earth after the trench has been filled. 








end, which reciprocates vertically, ramming down the 
earth and tamping it compactly. 


The Building of Bird Houses 

R ECOGNIZING the universal interest in our feath- 

ered friends, the Department of Agriculture has 
issved what promises to be a very useful Farmers’ Bul- 
letin No. 609 by the Assistant Biologist, Ned Dearborne, 
on “Bird Houses and How to Build Them.” It is clearly 
written, well illustrated, and ranges from the utiliza- 
tion of tomato cans and gourds in various ways to the 
working plans and specifications of more ambitious 
houses, some on the apartment plan, to satisfy the social 
martins, but so conspicuously 
lacking in most other birds. The bulletin is sure to find 
favor with those having a special interest in the sub- 
ject, including, as it does, not only the houses, but chap- 
ters on the care of the houses, the enemies of house 


instinct so marked in 


birds, and food shelters. 


Amendment to Patent Office Rules 
HE Patent Office has made another effort to aid 
inventors in securing foreign patents during the dis- 
turbed conditions abroad by amending, with the ap- 
proval of the Secretary of the Interior, Rule 165, by 
adding thereto a provision, as follows: 

“In view of the conditions arising from the European 
war, the provision that an application will not be with- 
drawn from issue after the case has received its date 
and number ‘for the purpose of enabling the inventor to 
procure a foreign patent’ will not be insisted upon, and 
upon a proper showing such an application may be 
withdrawn from issue until the foreign applications can 
be filed. 

“This amendment of the rule will be in force for one 
year from date of its approval by the Secretary of the 
Interior.” 


Equalizing the Force of Assistant Examiners 
H OUSE Bill 18031, which has passed the House and 
been introduced in the Senate, provides for eighty- 
six assistant examiners in each of the four assistant 
grades, increasing the numbers in the high grades and 
decreasing the number of fourth assistants, calling for 
the promotion of many fourth assistants, the number of 
which at present is about one hundred and forty, soe 
that the excess over eighty-six, amounting to fifty-four, 
will be promoted when the bill becomes a law, numerous 
promotions also occurring in the higher grades. 

The enactment is important not only in increasing 
the number of high grade assistants, but also in the 
encouragement to those in the lower grades because of 
the increased prospects of promotion. 


A German Steam Engine Plant 

j pew Deutsche Waffen und Munitions-Fabriken, 

which is one of the leading arms and ammunition 
works in Germany, has recently erected four steam en- 
gines of the new Lanz “demi-stationary” type. These 
resemble the locomobile makeup except that 
they are not mounted on wheels, and are, in fact, em- 
The engine is mounted 


engines 


ployed as stationary engines. 
permanently on top of the boiler, forming a single unit. 
For the larger sizes, such as the above, a flooring is run 
the dynamos can be 
The present 


across the engine room so that 
mounted directly upon the engine shaft. 
engines are of 370 and 580 horse-power sizes, and give a 
total of 2,350 horse-power. 























Digging a trench for a pipe line. 





Filling the trench after the pipe has been laid. 
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RECENTLY PATENTED INVENTIONS 

These open to all patentees. 
The notices are inserted by special arrange- 
ment with the inventors. Terms on applica- 
tion to the Advertising Department of the 
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Of Interest to Farmers, 

GRAIN TREATING MACHINE.—C. C. 
Spenst and L. E. Weeks, Munich, N. D. In 
this case the object of the inventor is to pro 
vide a cleaning machine especially designed for 
treating seed grain, and wherein there is pro 
vided a conveyer for conveying 
through a cleansing solution to 
clean the grain. 


Of General Interest, 


NON REFILLABLE BOTTLE.—P. Busn- 
MAN, 217 Atlantic Ave., Station A, Algiers, La. 
This device has a gravity valve and a man 
ually actuable valve adapted to coact in allow 
ing the contents of a bottle to be poured out 
when the bottle is inverted, but prevents refill 





NON REFILLABLE BOTTLE. 


ing of the bottle when the same is in upright 
position, the gravity actuable valve adapted to 
close automatically to prevent refilling, irre- 
spective of the position of the manually actu-| 
able valve. 

PACKAGE FASTENER.—H. F. MoL_kensur, | 
337 Forest St., St. Paul, Minn. This invention 
relates to ties for holding a number of articles 
together, such as envelops, files and the like, 
and the main object thereof is to provide such 
means which render the packaging operation | 





PACKAGE FASTENER. 


very quick and secure, as also the untying 
thereof, which dispense with the necessity for 
knots in the twine or cord, and which employ 
the articles bound into a package for the twine 
securing means. 

CAMERA SHUTTER.—4J. A. 
St. Joseph, Mo. This invention refers to 
camera shutters, and is particularly directed 
to improvements whereby pictures may be taken 
in the shortest possible space of time, the con- 
struction being such that a maximum of light 
in a given interval is admitted to the camera. | 

FIRE ESCAPE.—M. J. Firzeeravtp, 6153 
Romanio Ave., Los Angeles, Cal. The inven- 
tion relates particularly to a ladder normally 
supported above the first balcony and adapted | 
to be lowered to the street in an emergency. 
It provides guides in the first and second bal- 
conies in which the ladder has movement, and | 
a novel device on one balcony which will hold | 
the ladder in the raised position above the first | 
balcony, the device being readily movable to| 
release the ladder and permit it to be lowered. | 


Duncan, Jr., 


Household Utilities, 

WINDOW SASH AND FRAME.—4J. F. ArM- 
STRONG, 1087 Park Ave., New York, N. Y. The} 
invention provides means whereby the sashes 
may be reversed to present both surfaces of the 
same to the interior of a room; provides a 
construction to accomplish the above-stated 
purpose ; provides a form of weather stripping 
for the structure; and provides means from | 
the inside of the building only for releasing 
the swinging structure. 


Machines and Mechanical Devices. 

HEMMING ATTACHMENT FOR SEWING 
MACHINES.—W. NicHo.son, care of Eloesser 
Heynemann Co., 17 Battery St., San Fran- 
cisco, Cal. The attachment is arranged to 
permit of opening the scroll for conveniently 
removing the work when desired by the oper- 
ator. To accomplish the desired result, use is 
made of a scroll divided in the direction of | 
its length to form two scroll sections, and/ 





the grain | 
thoroughly 
' 


; more particular purpose here is to produce a 
| sluice box provided with means for conferring 
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means for moving the sections one relative to} No. 821,398. 


, the other to open or close the scroll. 
DIRIGIBLE SUBMARINE 
P. HELFRICH, 976 Fox Street, Bronx, N. Y., 
N. Y. This torpedo is electrically propelled 
| and maneuvered by means of a single insulated 
| wire. To show the location of the torpedo the 
| Operator at will can cause a jet of water or 
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DIRIGIBLE SUBMARINE TORPEDO. 


ja beam of light to be thrown up from the tor- | 
| pedo to a considerable height above the sur-| 
face, and these markers cannot be destroyed by 
gunfire. A depth regulator automatically keeps 
the torpedo at a given depth below the surface, 
irrespective of the weight of the torpedo. 
SLUICE BOX.—H. W. Fry. Address G. T. 
Rolley, attorney, 335 F St., Eureka, Cal. The 


upon it a peculiar rocking motion which is 
very effective for separating the fines from) 
broken or granular material, such as gold bear- 
ing sand, and crushed quartz 

TELESCOPE MOUNTING FOR FIREARMS. 

E. P. Camus, 1136 E. 8th 8St., Brooklyn, 
N. Y., N. Y. This inventor provides an adjust- 
able mounting which can be easily and quickly 
connected or dismounted from the member 
carrying the mounting without any tool, which 
connection is not affected by the vibration set | 
up by the discharge of the firearm, and which 
mounting affords a perfect lateral adjustment 
of the telescope thereon without any additional 
support for the telescope on the means carry 
ing the same. 

MEASURING PUMP.—W. H. Warp, 11% 
Green St., Cumberland, Md. This invention 
provides a pump of the reciprocating type, the 
piston rod of which bas means adapted to en 
gage indicating means carried by an arm as 
sociated with the cylinder whereby different 
quantities of liquid can be made to be deliv 
ered by the pump 


GRIZZLY E. W. Paget, care Nathan L. 
Raber, 121 N. 8th St., Corwallis, Ore. The) 


invention relates to a grate structure, known | 
under the name of “Grizzly” in the mining in- | 
dustry; and the object thereof is to provide! 
an efficient grizzly in which the. gap between | 
the grizzly bars is adjustable, and which gap| 
is adapted to create a suction on the fluid) 
flowing over the said grizzly. 


Pertaining to Music. 

VIOLIN PIANO.—F. H. Watson, Jonesboro, | 
Ark. This violin piano is arranged to permit 
either the violin or the piano or both to be 
played at the same time with the same keys, 
and to insure a proper contact between the 
broad surfaces of the endless traveling bands 
and the vibrating piano strings with a view to 
produce full and clear violin sounds. 


Prime Movers and Their Accessories, | 

LUBRICATOR FEED.—W. H. Howtsy, 
Martha, Okla. This invention provides means 
for feeding a lubricant to a crank-case of an 
internal combustion engine, the construction 
being such that the lubricant will be main 
tained at a pre-determined level in the crank- 
ease and the feed will be positive even when 
the engine is running at a high rate of speed 


}and the lubricant in the crankcase is churned 


by the crank. 

STEAM TURBINE.—T. Ricsy, Kelton 
House, Dumfries, Scotland. This invention re- 
lates to steam power instaliations, and has for 
its object to enable economies to be effected in 
the operation thereof by the employment in a| 
particular manner in heating devices of steam | 
which has already performed work in the prime 
mover. 

INTERNAL COMBUSTION MOTOR.—A. L. 
Carter, 461 Hamilton Ave., Detroit, Mich. The 
object here is to provide a motor preferably of | 
the two-cycle type, which is designed to afford | 
efficient and prompt and complete admission of 
the fuel charge when the piston is about at the 
end of its out stroke, together with a thorough | 
cooling of all of the working parts of the en 
gine when the same is in operation. | 

OSCILLATING ENGINE AND SELF REGU- | 
LATING GEAR THEREFOR.—J. Benrcesen, 
261 E. 31st St., Brooklyn, N. Y., N. Y. This) 
invention relates particularly to engines of the 
oscillating type, and also to the valve gear de 
signed to properly control the same. It pro 
vides an engine of the oscillating type with a 
plurality of pistons and suitable valve gearing, 
so that a maximum power may be provided in 
a minimum space and at a minimum cost. 

STEERING ENGINE.—J. Bercesey, 261 E. 
81st St., Brooklyn, N. ¥., N. Y. The present 
invention is designed to present an improved 
structure over Mr. Bergesen's former patent 





TORPEDO.—G. | the 


| the poppet 


| owing to the long, narrow ports permissible in 
| this type of valve. 


| The accompanying engraving illustrates a ver 


| plified structure wherein a slight movement of 
valve mechanism will readily move the 
piston in either direction. 

VALVE FOR INTERNAL COMBUSTION 
ENGINES.—C. W. Fow.er, Lyndon, Ky. The 
purpose here is to produce a_ construction 
which can be applied to almost any gas engine 
without the necessity of remodeling the same, 
and which will be perfectly easy and noiseless in 
operation and free from the other defects of 
valve type; and in which quick 
opening and closing of the ports are secured, 


GAS ENGINE VALVE.—G. W. Crawrorp, 
Route 3, Fremont, Mich. In the present patent 
the invention has reference to valves particu- 
larly adapted for use in connection with gas en- 
gines, the inventor's object being the provision 
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GAS ENGINE VALVE. 


of a rotary valve of novel construction, where 
by it will be self-balancing and self-grinding. 


tical longitudinal section through the gas en 
gine provided with an improved rotary valve. 
INTERNAL COMBUSTION ENGINE.—RH. F. 
NEUMEYER, Macungie, Pa. This inventor pro 
vides an engine having means for successively 
compressing, storing, exploding, and delivering 
the explosive fuel and expansive gases thereof ; 
for cooling by air the op 


provides a system 








INTERNAL COMBUSTION ENGINE, 


erative parts of the engine; provides a system 
of packing the joints of the moving and sta 
tionary parts of the engine; provides a sim 
plified and efficient turning mechanism; and 
provides a simple and efficient valve and op- 
erating mechanism therefor. 


Railways and Their Accessories, 
AUTOMATIC SIGNAL AND STOP FOR 
RAILWAYS.—L. C. KrRuMMEL, 488 Nostrand 
Ave., Brooklyn, N. Y., N. Y. In this case an 
object is to provide an improved structure 
which will signal the engineer under certain 
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AUTOMATIC SIGNAL AND STOP FOR RAILWAYS, 


circumstances, and will automatically stop the 
train unless positively held in an inoperative 


The object is to provide a sim jtrol over the engine at all times, but 


when 
negligent or incapacitated for any reason, the 
mechanism will automatically operate. 

BUILDING.—A. Brown, Plainfield, Til. Mr. 
Brown's invention has reference to buildings of 
a type suitable for use in connection with rail- 
ways, and employed more especially for the 
purpose of enabling sweepers or other vel:ictes 
to discharge refuse directly into cars standing 
upon railway tracks. 


BRAKE SHOE.—L. E. HINKLEY, Millers 
burg, Ohio. In the present case the invention 
relates to the wearing blocks or shoes used 


upon railway brakes, and its object is to pro 
vide certain improvements in brake 
whereby the steel back and the cast iron bedy 
are fused together at all points of contact to 
prevent the parts from becoming separated 
when the brake shoe is in use. 


shoes 


Pertaining to Recreation, 

GAME APPARATUS.—Jomanna L. Ryan, 
care of C. A. Thurow, 269 8. Clinton Ave., 
Rochester, N. Y This invertion has for its 
object to provide a game apparatus having a 
board with a side wall therearound, there being 





GAME APPARATUS. 


at one side of the board an inclosure with two 
openings into which a player may rel! a num 
ber of marbles. Means are provided to act as 
guides and obstructions in rolling the marbies 
into the openings in the inclosure 

TOY.—A. I. Ornwansky, 44 
Charleston, 8. C. In the present 
invention has reference to 
toys, and more particularly to a game 
for playing novel and amusing games requiring 
the exercise of skill and proving an amusement 
to old as well as to young folk. 


Morris S&St., 
patent the 
improvements in 


device 


Pertaining to Vehicles, 

FILLER PIPE FOR AUTOMOBILE GASO- 
LINE TANKS.—W. W. Woon, Jx., Huntington, 
N. Y. The invention provides a telescoping 
pipe structure with the tanks of 
automobiles and the like which may be moved 
outwardly for providing a spout or flling 


associated 
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FILLER PIPE FOR AUTOMOBILE GASOLENE 
TANKS, 


members, and moved inwardly out of the way 
when not in use. It provides a telescoping 
filling member for automobile tanks which is 
adapted to extend outwardly from the 
so that the seat of the automobile need not 
be collapsed during the filling operation. 

SHOCK ABSORBER FOR VEHICLES..—W 
J. Faner, care of Christian ©. Faber, 1821 
Brooklyn Ave., Brooklyn, N. Y¥., N. ¥. The in 
vention relates to motor vehicles or the like 
having peculiarly formed spindles or 
whereby the impact upon the wheel iz to a 
large extent absorbed by a spring controlled 
member between the wheel and the msin axle 
in a peculiar manner. 
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Note.—Copies of any of these patente will 
be furnished by the ScrgntTivic AMgRICAN for 
ten cents each. Please state the name of the 
patentee, title of the invention, and date of 
this paper. 


We wish to cal! attention to the fact that 
we are in a position to render competent ser 
vices in every branch of patent or trade-mark 
work. Our staff is composed of mechanics! 
electrical and chemical experts. thorough!y 
trained to prepare and prosecute all patent 
applications, irrespective of the complex mature 
of the subject matter involved, or of the spr 
cialized, technical, or scientific knowledge re 
quired therefor. 

We also have associates throughout the 
world, who assist in the prosecution of patent 
and trade-mark applications filed in al! coun 
tries foreign to the United Stetes. 

Monn & ©«., 
Patent Soliciiors, 
361 Broadway 
New York, N. Y. 
Branch Office: 








position by the engineer. Means are provided 
whereby the engineer will have absolute con-! 


625 F Street, N. W., 
Washington, D. C. 
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Enlarged view _— 
Aulomats 
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\ | “YANKEE” TOOLS rate Bettor Mechanics 


‘YANKEE” Bench Drill does away 
with hand feeding. Friction feed to 
move spindle; ratchet to feed drill. 


Thrown off automatically, top or bottom; no 
Positive feed prevents breaking drills. 





jamming 
No. 1005 [wo speeds; 3-jaw chuck holds up to a 
No. 1003—One speed; 3-jaw chuck holds up to ‘4 


“YANKEE.” 


1 Bene dD 


Look for 


description of this radical improveme 


Your dealer can supply you. 
YANKEE I Book"’ and detailed 


NORTH BROS. MANUFACTURING CO., 


PHILADELPHIA 








‘*The lens is the most important 
part of your glasses. 


And yet few people know whether they are getting 
good lenses or bad. These were made by the American 
Optical Company, the oldest optical manufacturers in 
If you always 








| 

| 

America and the largest in the world. | 
insist upon getting American Optical Company lenses | 
you will be sure to have the best glasses obtainable | 
Ask your oculist, optometrist or optician—he knows | 
AMERICAN OPTICAL COMPANY 
Southbridge Massachusetts | 
Largest Manufacturers of Spectacles, Eyeglasses and | 

Lenses in the World | 
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‘ Counters 
ind Fine Castingr 
Represented in Great Britain padi 
Markt & Co. Lid City stationer 
Koad, Finsbary Sq., Londor 
( France, by Markt & Co. Ltd., 107 Avenue Parmentier, | 
' é; Germany, Austria-Hungary and Scandinavian Countries 


20, Berlir 


6c for 10 Hours 


cheap kerosene develops | horse- 


by Ladw. Loewe Hutten Strasse | 


& Co 








All pens may look 
alike, but expert 
inspection and wear 
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power. Strongest, simplest engine made. Runs show the real qualities. 
either way versible while running Starts ”™ . ° me ¢ 
~~ st a Dosesieed ober. parent Esterbrook pens stand the 





test of constant use. 


Their reputation extends over half a 
century. A style for every writer 
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The Three Great War Numbers 


OF THE 


SCIENTIFIC AMERICAN 


With hundreds of illustrations and accurate data concerning the great European War, the Armies, 
Navies, Ports, Aeroplanes, and Submarines of the various Nations, together with descriptions of their 
methods of hgh*ing. Every article written by an expert authority. 


SPECIAL TRIAL SUBSCRIPTION OFFER 


Sixteen numbers of the Scientific American and 
three War Numbers, 25c each, all for 


One Dollar 


Every issue of the Scientific American from now on until the end of 
the War will contain authoritative illustrated articles on the War and 
the progress of the contending Armies and Navies. 


Clip and fill in the coupon now. Send it with $1.00, money 
or postal order. You will want to preserve these important 
numbers of the Scientific American. 


Mann & Co., Inc 
361 Broadway, New York City 


Vame 


4ddre 


One year (52) numbers including War Numbers, $3.00 


MUNN & CO., Inc., Publishers 
361 Broadway New York City 
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Letters from the Firing Line 
(Concluded from page 510.) 
can be taken; but in war time it becomes | 
impossible to take sanitary precautions 
toward that end, and the soldiers having 
to dig trenches—miles after miles—in the 
which thousands of 


bring to the surface myriads 


ground upon horses 
have passed, 
of germs, which otherwise would have re- 
mained undisturbed and almost harmless ; 
great astonish- 


French 


and this is why, to the 


ment and sorrow of the and 


English doctors, the cases of tetanus seem 


and more severe 
and in Mo- 


virgin 


to be more numerous 
than in the Transvaal 
where the still 


aseptic. At the first 


here 


rocco, soil is and 


relatively symptom 


ot tetanus, the soldier is treated with in- 


jections of anti-tetanus serum, while on 


another part injections of sulphate of 
magnesia stop the contractions and relieve 
Unfortunately, the number 


very 


the patient. 
of deaths due to 
Lately each soldier 
vial 


tetanus is great. 
has been given a small 
containing ten cubic 
and a with 
When the soldier falls 


if he is able to practice 


anti-tetanus serum syringe 
a sterilized needle. 
lon the battlefield, 
serum does 


on himself the injection he 


not wait passively the arrival of the doc- 


and uses the 


injection is 


tor, but he acts at once, 
needle. In two minutes the 
made. If the 


himself a 


soldier is unable to do it 


comrade renders him this ser- 
vice. 


taken 
dressed it is 


the have been 
their 


necessary to send them as far as possible 


men 
wounds 


As soon as 
eare of and 


from the war zone. The hospitals of the 
second line, called hospitals of evacuation, 
the 


be endangered 


must be constantly relieved, and only 
soldiers whose lives might 
remain there These 
situated only 30 or 40 kilo- 
meters away from the firing line, are far 
from being a restful and quiet shelter. If 


|by transportation 
hospitals, 


the army is compelled to retreat they be- 


come directly menaced and are liable 
fall, with their wounded, into the hands of 
the enemy. The evacuation for a short 


distance has the same inconveniences : for, 


if the army operated in a folding 


ment, the hospitals of second line, which 
then would become hospitals of evacua- 
tion, could not be utilized in this man- 
ner, being already crowded. Therefore, 


it is to keep the territory free 
| behind the armies and to send the wound 
which in no way 


necessary 


ed soldiers to places 


can be menaced by invasion. 


Let us now to the question of | 


pass 


transportation. As the sanitary organiza 


tion has not at its disposal the many thou- 
would be 
necessary to the of the 
| wounded in the south of France, the rail- 
Here 
organization does not organ- 
the best the material 


sands of automobiles which 


transportation 


|roads are used for that purpose. 
ithe sanitary 
}ize, but utilizes for 
lin its hands. 


The sanitary trains are composed of 


certain number of cars varying between 
40 and 60 of the French size. The men 
severely wounded are placed in the first 


and second class compartments, two men 


while the soldiers who 
the third class. A 
fitted with 
for the 


men whose lower part of the body is in 


to a compartment, 
are able to sit occupy 
few freight cars 
spring suspended litters, 


have been 


reserved 


splints. The German wounded are iso- 
lated and under guard. Such a _ train} 
differs greatly from the model train am- | 
bulance, sanitary and comfortable, with 
dispensary and a corridor running from 
one end of the convoy to the other. Such 
trains, however, are scarce and rarely 


seen save in the universal exhibitions. 
Last week I saw a train given and fitted 
up by a rich woman whose sympathetic 
heart had been moved at the conditions in 
which our wounded soldiers had to travel. 


This train was composed of twelve freight 


with a washable composition. The floors 
were covered with linoleum, and the sides 
were upholstered up to a certain height. 


| 
to lr revolving discs that can be attached over 
| 


move- | board Plug 


cars, the inside of each one being coated | 
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LEGAL NOTICES 


PATENTS 


If you have an invention which you wish to 
patent you can write fully and freely to Munn 
& Co. for advice in regard to the best way of 
obtaining protection. Please send sketches or a 
model of your invention and a description of 
the device, explaining its operation. 





All communications are strictly confidential. 
Our practice, extending over a period of 
| more than sixty years, enables us in many cases 
to advise in regard to patentability without any 
expense to the client. Our Hand Book on Patents 
is sent free on request. This explains our 
methods, terms, etc.. in regard to PATENTS, 
TRADE MARKS, FOREIGN PATENTS. ete. 


All patents secured through us are described 
without cost to the patentee in the SCIENTIFIC 
AMERICAN 


MUNN & COMPANY 


|\361 BROADWAY, NEW YORK 
Branch Office, 625 F Street, Washington, D. C. 
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centimeters ot Classified Advertisements 


Advertising In this column fs 75 cente a line. No 
less than four nor more than 12 lines accep Count 
| seven words to the line. All orders must be accom. 
| panied by a remittance. 








AGENTS WANTED 


AGENTS. 500% Profit. Free Sample Gold and 
Silver Sign Letters for store fronts and office win- 
dows Any one can put on Big demand every- 


where Write today for liberal offer to agel nts 
Metallic Letter Co.,438 N. Clark St., Chicago, U. 
AGENTS New Washing Machine. Wonderful 


invention Generates own power Forces twenty 
streams boiling suds through every fibre of clothes. 
No rubbing Sells itself. $10.00 Free sample. 
Geyser Washing Machine Works, Chicago 


MANUFACTURERS AND INDUSTRIAL 
CHEMISTRY. 


INDUSTRIAL CHEMIST, Canadian. invites 
correspondence from manufacturers and others who 
wish to investigate or extend the application of 
chemical principles to manufacturing processes or 
other lines of industry Address M. Nasmith, 
1 Ferndale Avenue, Toronto, Canada. 


PATENTS FOR SALE 


FOR SALE. Patent on a device which fastens 
| to feed table, whereby the man who feeds thrashing 
machine cuts the bands of grain at same time. 
Geo. W. NEWTON, 927 Greenfield Ave., Farrell, Pa 

NEW PATENT—a great advertising device— 
individual 
letters on outdoor or window display signs The 
dises are constantly kept in motion by air current, 
keeping all the letters on signs constantly in motion, 
thereby attracting great attention day and night. 
George Mayerle, 960 Market St.. San Francisco. 


FOR SAL E Patent 1,104.195, Improved Switch- 

‘means better tele phone service Vill 

For full particulars address D. Swift 
Washington, D 


sell outright 
& Company, 


ONE-HALF INTEREST in an arm chair with an 
adjustable foot rest, called The Armstrong Patented 
Comfort Chair For further particulars address 
y 127 Hamburg Ave., Paterson, N 


WANTED 


WANTED some influential person connected with 
trolley systems to introduce improved form of trans- 
fer ticket which makes it impossible for conductor or 
passenger to defraud Company. Trolley, Box 773,N.Y. 








INQUIRY COLUMN 


READ THIS COLUMN CAREFULLY. You 
will find inquiries for certain classes of articles 
numbered in consecutive order. If you manufac- 
ture these goods write us at once and we will send 
you the name and address of the party desiring 
the information. There is no charge for this ser- 
vice. In every case it is necessary to give the number 
of the inquiry. Where manufacturers do not re- 
spond promptly the inquiry may be repeated. 

Munn & Co.. Inc. 





Wanted the name and address 


Inquiry | No 9398 
to print and label 


of a manufacturer of a machine 
lead pencils and pen-holders. 

Inquiry No. 9399 Wanted the name 
of workers in ornamental polished stone. 

Inquiry No. 9400 Wanted to buy an insoluble, 
non-fusible and opaque plastic material to be used in 
die moulds for manufacturing tobacco pipes of special 
kind 

Inquiry No. 9401. Wanted the name and address 
of the owner of a second hand aeroplane motor from 
20 to 30 H.P 

Inquiry No. 9402. Wanted the name and address 
of a manufacturer who can make a tin 

Inquiry No.’ 9403 Wanted the name and address 
of a glass manufacturer who can blow a small glass 
article to order 

Inquiry No. 9404. Wanted the name and address 
of a manufacturer of a tool for cutting nicks in plate 
glass used for name plates and house numbers 

Inquiry No. 9405. Wanted the name and address 
of a manufacturer who is able to supply an attach- 
able eyelet, aluminum or celluloid through which a 
snap fastener would work. 

Inquiry No. 9406. Wanted the name and address 
of a manufacturer who can supply insole material in 
rolls The material seems to be scrap leather com- 
posed and attached to a canvas bottom. 

Inquiry No. 9407. Wanted the name one address 
of some patented mechanical device ich saves 
money or time or both, which if prope any handled 
will bring a large demand. It must not be to 0 eX- 
pensive. It may be electrical as well as mechanical. 
A first class article desired. 

Inquiry No. 9408. Wanted the name and address 
of a manufacturer or distributor of a machine which 
will clean both single and double burlap bags; 
especially heavy bags. 

Inquiry No. 9409. Wanted to secure a patented 
device which can be manufactured at small cost and 
around which a good business could be built. 

Inquiry No. 9410. Wanted the name and address 
of manufacturers of ‘‘Scuffer Shoes.’ 

inquiry No. 9411. Wanted the name and address 
Of a gas lighter using some form of platinum black 
which ignites by holding over a flow of gas. 

Inquiry’ No. 9412. Wanted the name and address 


and address 





If the outside was not luxurious, the in- 
side was very comfortable. 

It is pretty safe to say that this train 
will not 
| }ine. Why? Simply because in war time 
; there is one thing which 1n importance 





come a second time to the firing} 


of a manufac turer that makes machinery for making 
bichrome ribbons for typewriters. 
Inquiry No. 9413. _Wanted the name and address 
|of a manufacturer of calendar clips for pencils or 
pens. Miniature pad tears off same as large calen- 
dar pads. Celluloid protecting shield. 
Inquiry No. 9414. Wanted tne name and address 

of a manufacturer who will make an armchair with 
an adjustable foot rest. oa 
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Large Line of 


“STAR” Attachments 
fete LATHES 


or Power 
\ in the repair shop, garage. tool 
4 foom and machine shop 


Send for Catalogue B 








695 Water Street 
Seneca Falls, N. Y.,U.S.A. 


The ‘“‘BARNES”’ Positive Feed 


Upright Drills 


10 to 50-inch Swing 
Send for Drill Catalogue 


W. F. & Jno. Barnes Co. 


Established 1872 








1999 Ruby Street Rockford, Illinois 


ee Strong Patent 
am Diamond Holder 


The up-to-the-minute Holder—with six 
ee . 

points and a shock absorber.*” Worth 

knowing about. Send for circular. 


MONTGOMERY &-CO., Tool Mongers 
105-107 Fulton Street New York City 








’ 
“RED DEVIL’ 
DROP FORGED 
Tool No. 888 — 549 
is a handy curved 
nose snipe plier for 
getting into difficult 
places. If yourdealer 
can’t supply, send $1 
ae esample, and Booklet of 8,000 Red Devils. Send for 
jooklet anyhow 
Mire 1 Devit 7 vlasg SMITH & HEMENWAY CO. 


Mitre Boxes, Chisels, Bits, et 155 Chambers St., N.Y. City 


OUR BIGGEST 
LATHE VALUE. 
16-inch Lathe with 6- 
foot bed, $252.00; other 
sizes at proportionately 
low prices. Every lathe 
guaranteed, Buy your 

















lathe from as and save 
$50.00 or more. Machin- 
ery Catalog No. 705138 
sent free on request. 








SPECIAL MACHINERY 





MANUFACTURING TO ORDER 


Stamping, Parts and Assembling 


The Globe Machine & Stpg. Co., Cleveland 


MODEL MAKING 


Clock movements, spring motors and parts 








manufactured. Fine die and tool work. 


LUX CLOCK CO., Inc., Waterbury, Conn. 


THE SCHWERDTLE STAMP CO. 
Be STEEL STAMPS LETTERS & FIGURES. 
BRIDGEPORT CONN. 
and Bottion?. Machinery. 
The VILTER MFG. CO. 


899 Clinton Street, Milwaukee, Wis. 


INVENTORS 









We manifacture Meta 
Speciactizes of all kinds, 
to order; largest equip- 


ment; lowest prices. Send perfect sample 
for low estimate and best expert edvies FREE 
THE EAGLE MFG. CO., Dept. A, 


MODEL 


Cincinnati, O. 


fe CHICAGO MODEL WORKS 


FY 
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MASON’S NEW PAT. WHIP HOIST 


for Outrigger hoists. Faster than Elevators, and hoist 
direct from teams. Saves handling at less expense. 


Manufactured by VOLNEY W. MASON & CO.., Inc. 


Providence, R. 1., U.S. A. 
RUBBE Expert Manufacturers 
Fine Jobbing Work 
PARKER, STEARNS & CO., 
286-300 SHeffield Ave., Brooklyn, N. Y. 


| Magical Apparatus 


Grand Book Catalog, Over 700 engrav 


fogs 25c. Parlor Tricks Catalog Free. 
MARTINKA & CO., Manufacturers, 493 Sixth Avenue, New York 


2 ELECTRIC HOME 


LIGHTING PLANTS 

















WITH STORAGE BATTERY 
For Gas Engine Drive 


ROTH BROS.& CO. 
198 Loomis St., Chicago, Ill. 





The Reaction 
Has Set in 

against complicated -n4 over- 
grown automobile Lighting sys- 
ten H-C” Magneto Gener 
ators do the work with far less 
trouble and expense, 

Send for Booklet 
The Holtzer Cabot Electric Co. 


Chicage, 1 Brookline, Mass, 
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surpasses ail else: the supply of the army. | 


When every day it is necessary to send 
by rail hundreds of trains carrying war 
material, ammunition and the food, it is 
difficult to reserve time in the schedule for 
the sanitary trains. However, when unload- 
ed, these convoys of supply have to be 
sent back, and, instead of returning them 
empty, they are used as a means of trans- 
portation for the wounded soldiers. It is 
true that the hygienic conditions are far 
from being perfect, but still it is better 
to send the men back in these uncomfort- 
able cars than to overcrowd the hospitals. 

Here station where the 


is the remote 


! 





freight train has just stopped, bringing 500 | 


young men back from the front. Their 
blue and scarlet uniforms are covered 
with mud. For four days their broken 


legs and arms, all their shattered bones 
and torn flesh have been painfully shaken 
in transit. 
from the cars under direction of the sur- 
geon who, during the trip, was in charge 
of their compartment. Here is a soldier 
whose face is entirely purple; the dis- 
placement of the air after the explosion 
of a shell made one big bruise of his face. 
His anxious eyes search the crowd, fear- 
ing a look of repulsion on other people’s 
faces, but the crowd smile at him, young 
women look sweetly into his eyes, and 
his anxiety gradually disappears. The 
others, immobile on their litter, are wait- 
ing to be carried to ‘the hospital, where 
good beds are ready for them. They are 
placed in automobiles by the doctors, some 
nurses accompanying them; a rumor of 
admiration passes through the crowd; the 
hailed and 
enthusiastically. Wrapped in their band- 
ages they smile upon the cheering crowd. 
They are moved by this enthusiastic re- 
lift their kepis 
wherever they 


young heroes are 


ception; those who can 


(caps) waved them, and 
pass on their way to the military hospital 
they are saluted with the same enthusi- 
asm. The aim of their destination—a 
military hospital situated the 
of the Mediterranean Sea, was, previous 
to the war, one of those palatial hotels 
destined to receive the millionaires of the 
two Americas. The six hundred heavy 
brass beds are waiting for the wounded 
heroes, who, for so long, have not known 
the comfort of a bed. 
hall are burning full their ex- 
pensive chandeliers and bright 
light on the dames blanches busily caring 
for the wounded soldiers. It is for these 
young men, mostly clerks, farm hands, or 
factory workers, a glorious moment when 


on shores 


blaze in 
throw a 


One by one they are taken | 


acclaimed | 


The lights of the | 


these admirable women, belonging eto the | 


aristocracy of the country, kneel at their 
side to dress their wounds. 

A wounded soldier represents a,particle 
of the national sacrifice; he is a hero in 
the eyes of the people. A merely sick sol- 
dier has not the same value, and unfortu- 


nately war also produces illness. The 
wounded are the first victims of.the war; 
the sick soldiers only begin to appear 


in our lines of battle after a certain period | 


marked by the using up of the «forces, 
overwork, hardships, etc. From a certain 
aspect of war it is ‘much better to be 
wounded than to ill. I have 
soldiers stricken with dysentery; the gen- 


be seen 


eral depression which weighs upon them | 


renders their recovery much more difficult 
than that of the wounded. 


The great majority of the soldiers are, | 


fortunately, only slightly wounded; but 
the fact of being wounded does not kill 
their desire to go back to the front. .At 
the beginning of the war the wounded 
were sent back to their families; butedur- 
ing their convalescence they were spoiled, 
and when they were sent back to the 
army the transition from the loving care 
of a home to the privations and terror of 
war was too much of a shock and -too 
painful. Now the wounded and the sick 
stay in the hospital until they are suffi- 
ciently recovered to rejoin «their regi- 
ments. 
shown us that stoicism is essential for a 
people who would win. 

After war has upset and ravaged a 
country it leaves in its wake dangers 
more subtle than guns, fire, and sword: 
germs of death for those who return 
happy to the places which nature seems 


Three months of experience have 
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The Cost of a 
Telephone Call 


ID you ever think how much it costs to give 
you the telephone right-of-way anywhere, 
at all times ? 








Your telephone instrument, which consists of 
130 different parts, is only the entrance way to 
your share of the vast equipment necessary in 
making a call. 


Your line is connected with the great Bell 
highways, reaching every state in the union— 
with its poles, copper wire, cross arms and insu- 
lators in the country; its underground conduits, 
manholes, cable vaults and cables in the cities. 


You have the use of switchboards costing up- 
wards of $100,000,000. You enjoy the benefits 
of countless inventions which make possible 
universal telephone talk. 


Your service is safeguarded by large forces of 
men building, testing and repairing lines. You 
command at all times the prompt attention of 
one or more operators. 


How can such a costly service be provided at 
rates so low that all can afford it? 


Only by its use upon a share-and-share-alike 
basis by millions of subscribers, and by the most 
careful economy in construction and operation. 
A plant so vast gives opportunity for ruinous 
extravagance; and judicious economy is as 
essential to its success as is the co-operative use 
of the facilities provided. 


That the Bell System combines the maximum 
of usefulness and economy is proved by the 
fact that in no other land and under no other 
management has the telephone become such a 
servant of the masses. 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 
Universal Service 


One Policy One System 
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Every Call means a Pair of Wires from Subscriber to Subscriber - however 
many Calls may be made or however far apart Subscribers may be. 











Scientific American Boy Series 


By A. RUSSELL BOND 


With the Men Who Do Things _ Pick, Shovel and Plack 


44 x 84 Inches—Cloth—-275 Pages Further Experiences “With the Men Who Do Things”’ 


Illustrations, including 58 Page-plates 5% x 8'4 Inches—Cloth—256 Pages 
Colored Frontispiece 1¥0 Iustrations, including 58 Page-plates 
and Colored Frontispiece 
Aesequel to “With the Men Who Do Things, 
taking the same two boys through a new series 
of engineering experiences. As the primary 
object of the book is to instruct, every pre- 
‘caution has been taken to secure absolute ac- 
curacy of all the engineering data. It has been 
the purpose of the author in explaining the 
work and struggles of the engineer to put the 
material in such simple form, that any boy 
who reads it can understand it, and, if possibie, to 
serve it so appetizingly, that he will continue te 
read it to the very 


5 
111 


This work recounts the experiences of two 
young lads who spent a summer vacation seeing 
the engineering wonders uf New York. We find 
them with the ironworker far above the city, 
with the foundation builder deep under ground, 
with the “sand hog,” driving tunnels under 
water through quicksand and in a score of other 
novel situations. Much that is harrowing and 
gruesome might be introduced in the story, but 
the author has chosen to recount adventures that 








show a a end. For this rea- 
presence of mind, son the material 
Reaite to com | NEW POPULAR EDITION | (22 ‘hs, mates! 
rades and devo- inte a story filled 

, We have just issued new editions of these four volumes BE oro 
tion to duty, in ae t binding and neatly boxed. The set makes with adventure 


Every etory in 
this book no mat- 
ter how unreal it 
may seem is based 
on fact. A fas- 
cinating and in- 
structive book for 
boys, relating how many big things in engineer- 
ing have been accomplished 


Price, $1.50-—Postpaid, $1.65 


useful Christmas gift for any school- 


rather than accid- 
series of books for boys more inter- 


ents, attributable 
to carelessness 
and stupidity. It 
is a story full of 
live interest and 
thrilling experiences, telling in a boy's own way 
what every boy wants to know. 
Price, $1.50—Postpaid, $1.65 


Scientific American Boy 


OR THE CAMP AT WILLOW -CLUMP ISLAND 


6 x 84 Inches—Cloth—317 Pages 

18 Plates and 320 Text Illustrations 
This is a fascinating story of outdoor boy life, 
and contains a large number of practical sug- 
gestions, which, in addition to affording amuse- 
ment, will stimulate in boys the creative spirit. 
The boys in the story discover an ideal camp- 
ing island which they proceed to improve 
and «develop. They make their own tramping 
outfits, sleeping bags and tents, also such other 
shelters as tree houses, straw huts, log cabins 
and caves. They survey and map out the is- 
land, laying out roads, building bridges and even 
constructing a gravity railroad. In the winter 
they make snow shoes, skate sails, ice boats, 
toboggans, scooters and sledges. How each 
piece of work was done is clearly explained in 

detail, and the working dimensions given 


Price, $2.00 
MUNN & COMPANY, Inc., Publishers, 361 Broadway, New York 
mum nnree a eeT TT TCTT RR 


a handsome ar 
boy. T 
esting and inst ive 


tive. 
We are offering this set of 
FOUR VOLI Ses FOR $5.00 

















Scientific American Boy 


at School 
6 x 84 Inches—Cloth—-338 Pages 
314 Ibustrations 
This volume is a sequel to “The Scientific 
American Boy" and like its predecessor, ix brim 
full of practical suggestions. The scene of the 
story is shifted to the boarding schoo), where a 
club is formed for organized work and fun in 
after-school hours. The club dues a great deal of 
mapping and charting of ponds and rivers, and 
while the methods are crude the underlying 
principles are the same as those employed by 
the civil engineer Dams, canals and canal- 
locks are built, also draw-bridges and even a 
Howe truss bridge of 12-foot span. Sun-dials, 
clepsydras, seismographs, gliding machines, kite- 
photography and camera-hunting are a few of 
the other subjects taken up 


Price, $2.00 
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The 
Cwe Best 
Christmas 

Presents 


The Youth’s Com- 
] panion every week 
to January, 1916. 


The Youth’s Com- 
2 panion to 1916 and 
2-Volume “ Life of Lincoln.” 


No investment of the price can bring more 
home than is embraced in the two Offers made 


The You 








value to your 


below. 


YS 


Companion 


has 


planned a veritable tide of entertainment, education 


and enjoyable reading for its millions of readers during 


IQT5. 
ame, 


Ten Great Serials, each equal to a complete vol- 
will make the year remarkable. 


Ten Splendid Serial Stories 


EMMELINE, a story of the Great War 


NORTH FORTY EAST, a story of Domestic Vicissitude 


JUNE, a story for Girls 

WINTERING WITH THE sYOTS, a stery of Siberia 
JACK’S PARTNER, a story of the Canadian 
THE WHIMSICAL SCHOONER ** SURPRISE”’, 


Wilderness . 
a droll Sea Yarn 


LOTTA EMBURY’S CAREER, a story for Musical and Artistic Girls 
“Northern Diamonds’’ ‘ 


BLACK GOLD, a sequel to ‘ 


ROB’S RANCH, a story of Homesteading in Idaho 


THE UNOFFICIAL PREFECT, a Boarding-School a 
Besides these there will be 250 shorter stories for boys 
and girls, for men and women, and scores of delightful, 


racy character sketches. 


Ralph D. Paine 
Elia W. Peattie 
Frank Lillie Pollock 
Elizabeth Young 
Albertus T. Dudley 


Contributions by Men of Science 





For a great many years The Companion has kept its readers 
informed of the latest steps in the advancement of science 
by printing articles by the greatest investigators of America 


and Europe. 
OUTLOOK OF THE CHEMISTS 


HOW UNCLE SAM FIGHTS DISEASE 


MAN versus MICROBE 


THE GREAT NITROGEN PROBLEM . 


NEW LIGHTS ON CHILDHOOD 


So, the rich store 


Among those announced for 1915 are:— 


Sir William Ramsay 
Dr. Rupert Blue 
Dr. C. W. Saleeby 
Dr. Ira Remsen 


Dr. G. Stanley Hall 

These will be supplemented by the valuable weekly notes 
on Nature and Science, the Boys’ Page, the Girls’ Page, 
the Doctor’s Weekly Talk on Getting Well and Keeping 


of anecdotes and humor which make 


The Companion the most quoted American weekly. 


52 TIMES A YEAR—NOT 12 


As a special attraction to Christmas subscribers the publishers have 
arranged to offer in combination with The Youth’s Companion 


Tarbell’s “Life of Lincoln” 


a popular and inspiring biography of the greatest American 
of the nineteenth century—a classic that every family that 
appreciates The Companion will wish to own. 
Offers will settle many Christmas problems. 


Cut out and send this coupon or indicate which Offer you prefer 


Offer 


Companion Home 






The Companion may be sent to one address and ‘‘ Life of Lincoln’’ 


to another. 
copies of the paper sent free to any address. 


All of Offer No. 1 and TARBELL’S ‘3 


All remaining Weekly Issues for 1914, 
Offer | then the 52 issues of 1915 and The 2 


LIFE OF LINCOLN, 2 volumes, size 
No. 6x9 in., 991 pages. Cloth binding. 
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The Companion ‘‘ Forecast for 1915’’ and sample 


THE YOUTH’S COMPANION, BOSTON, MASS. 


These two 
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;to have repossessed. There are millions] 
i these noxious germs around the corpses 
and the remains of swollen and stiff} 
animals. 

Automobiles with the sign of the Blue 
Cross have lately made their appearance. 
| They belong to the society for help to 
ithe wounded horses. The society picks 
}up wounded and sick horses on the field 
| and carries them to an ambulance station, 
where they are taken care of. 


Artificial Geyser 
(Concluded from page 511.) 


geyser in operation at the same time. 





December 19, 1914 








Miiller’s apparatus, which is described 
and figured in so many books (including 
}the Encyclopedia Britannica, eleventh 
edition, under “Geyser”) that no account 
of it need be given here, shows the opera- | 
tion of the “Old Faithful” type of geyser, 
according to Bunsen’s well-known theory. 

A less familiar device, described many 
years ago by Prof. G. Wiedemann of Leip- 
zig, explains certain irregularities in the 
The accompanying dia- | 
as adapted by 


action of geysers. 
gram shows this device, 
Prof. T. A. Jaggar, Jr., who originally 
proposed the experiments described below. 
Here we have a _ water-column, heated | 
below, and a supply-tube entering this col- | 
umn and connecting it with a reservoir | 
(Rk) of superficial waters. The 
| main geyser-tube is 4 feet long by #4 inch} 
}outside diameter, ard at the top of the} 
| tube is a basin 2 feet diameter. The most} 
| important feature of the apparatus is the} 
fact that the reservoir (R) which feeds| 
the geyser may be placed at any desired} 
| level, as A, B, or ©. The supply tube is| 
recurved slightly at the bottom of the| 
flask, so that the cold jets that siphon in| 
from the reservoir will not be directed} 
against the glass wall of the flask and 
break it. The basin at the top of the main 
jtube may be raised until the bottom is 
flush with the mouth of the tube. 

In order to produce a regular periodic | 
geyser of the “Old Faithful” type, the} 
reservoir must be placed below the level | 
| of the top of the main tube, as at A. After 
|heating for about fourteen minutes an 
eruption takes place, the 
ejected to a height of about four feet, fol- 
and steam. 





cooler 








' 


water being 
lowed by a mixture of water 
Then water feeds in from the 
and further heating results in successive 
eruptions at intervals of about one and 
one half minutes, each eruption lasting 
about twenty seconds. The position of the 
basin may be adjusted so that the ejected 
water will or will not flow back in the 
if it does so, the water 
and the 


reservoir, 


tube, as desired; 
in the reservoir grows warmer, 
; eruptions occur more frequently. 
Quite different phenomena are produced 
|if the reservoir be placed at C, just above 
the mouth of the geyser tube. There will 


and if the outlet tube 7 be left open and 
water be continuously supplied to the res- 


ervoir, the water in the flask will not 





now be a continuous flow of hot water, | ff 








reach the boiling point. 
hot spring, 
stage let us stop supplying water to the 
ervoir has fallen 6 inches below C, 
count of the expansion of the heated 
water in the geyser tube, and also on ac- 
count of the convectional upfiow, 
acts as a driving power, 
reversed head, after the flow has once been 
established. If, at this point, we lead the 
overflow tube 7 into the reservoir, we es- 
tablish a permanent circulation, the only 
loss being by evaporation. Hydrothermal 
and hydrostatic forces are, 
very delicate equilibrium. If the 
be lowered an inch, the overflow decreases, 
boiling takes place below, and a very vio- 
lent eruption occurs. The same effect may 
be produced by placing the glass stopper 
in the reservoir bottle, and thus checking 
atmospheric pressure. 

Prof. Jaggar’s experiments show how 
comparatively slight changes in the head 
of water supplying the geyser—due, for 
example, to fluctuations in rainfall, build- 
ing up a sinter cone at the orifice, clogging 
of old conduits, ete—may turn a geyser 
into a hot spring, or vice versa, or cause 


even against a 





reservoir until the water-level in the res- | 


B. The spring continues to flow, on ac-| 


We then have a| 
instead of a geyser. At this} 


say to) 


which | 


however, in} 
reservoir | 





irregularities in a geyser’s eruption. 










This 
judge 
has nok 
aVINS 
yet he can strike a match, 


dress himself, shave, and has 
driven a car 45,000 miles, 
He can do without arms 
almost anything that you can 4 
do with both of yours. And 
he is a county judge, besides, 
Interesting ? 
He is one of the five 

‘Interesting People’? whose 

stories are in the January 


AMERICAN 
MAGAZINE 


Every month you will find five of 
these stories of ““Interesting People’ 

just every-day men and women— 
but they do things. 

In January meet 








V. H. CLemmons, a college presi- 
dent, who furnishes meals and 
education for $3.50 a week. 

James Buck ey, who has kept mik 
lions of people in motion for fifty 
years. 

Rocer Dersy, a Harvard million- 
aire, who is a pioneer farmer. 

SARAH Recror, a ten-year-old col- 
ored girl, who has an income of 
$10,000 a month. 


«LIVE THIS YEAR WITH 

INTERESTING PEOPLE 
There is a world of inspiration in 
these little biographies. Read them 


for the next eight months and dis- 
cover for yourself the Interesting 
People. 


If THIS LION WERE 
To Leap at You— 


Would you do what Stewart Edward 
White did? In the January Ameri- 
can Magazine he says: 


The man who kills his 
dion in fair chase, and 


without too much - bull 
luck, has been in danger 














In Africa he found rhinoceroses stupid, 
leopards quick, hard to hit and very fierce, 
elephants great hunting—and lions most 
dangerous of all big game. 

Stewart Edward White takes you with 
him on hair-raising adventures in the 
January 


AMERICAN 
MAGAZINE 


Through a large part of 1915 White's 
thrilling stories of his African Jungle ex- 
periences will continue. Read them for 
the next eight months—the best adventure 
literature of the year. A dollar bill pinned 
to this paragraph in ScieNTIFIC AMERICAN 
will bring you THE AMERICAN MaGazINE 
for the next eight months. Address, 381 
Fourth Avenue, New York. 
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SEVENTEENTH ANNUAL 


Motor Number 


OF THE 


SCIENTIFIC AMERICAN 


January 2, 1915 


OR a complete history of the automobile refer to the files of the 
Scientific American. The whole story 1s there from the birth of 

the motor-driven vehicle, long before the first automobile journal 

was published, down to the present day. Week by week the biography 
is written and annually there is a resume of the year’s developments. 
The seventeenth annual reswme will be found in the issue of January 2, 


1915. 


The Car of 1915. One might suppose that 
in all these years of development the automobile 
had reached a point where there would be practi- 
cally no further growth. However, the new year 
ushers in some important innovations and a great 
many lesser improvements, which, slight as they 
may seem, make for greater comfort and con- 
venience. They will be described fully and illus- 
trated with sketches. 


Military Tactics and the Motor. The abso- 
lute necessity of the motor car in modern warfare 
has been demonstrated in the present titanic 
struggle in Europe. A very comprehensive article 
has been prepared on the use of the motor vehicle, 
in transporting guns, ammunition, supplies and 
men, and in bearing the wounded to the rear. 


How Small Communities May Have Good 


Roads. Never in the world’s history have roads 
been subjected to such hard usage as in the 


present day, and never has the subject of road- 
building received so much scientific investigation. 
Yet out of two and a quarter million miles of 
public roads in this country, only a quarter of a 
million are improved with any form of surfacing. 
Evidently there is still a great deal of work to be 


done by rural communities. Logan Waller Page, 


Director of the Office of Public Roads, gives some 
valuable suggestions on co-operative undertakings 
that will make good roads available for small 
communities. 


The following are some of the subjects that will be taken up: 


American Auto Coach Work. Foreign car- 
body builders, instead of following standard pat- 
terns, have shown a great deal of originality in 
the design of car bodies. This is now having its 
effect on our own car-body builders who are coming 
out this year with many artistically modeled vehi- 
cle bodies. There will be a discussion of this sub- 
ject with pointed criticisms of various models both 
foreign and American. The article will be illus- 
trated with a score of automobile body designs. 


The Fuel Problem. 
upon our supplies of hydrocarbon fuels have made 
it necessary to develop new methods of obtaining 
fuels volatile enough to be used in the motor car. 
The Burton process of producing gasoline has done 
much to relieve the shortage. Just what this 
process is will be explained in full. 


The enormous demands 


Purchaser’s Guide. As in previous issues of 
the Annual Motor Number there will be a table 
of American made cars classified according to 
price, so that the prospective purchaser may know 
what he can buy for $500, $1,000 $1,500, ete. 
There will be a similar list of commercial vehicles 
classified according to capacity. 


In addition to these and other articles there 
will be illustrations and brief descriptions of the 
latest automobile accessories. There will be an 
oiling chart for the automobile, explaining what 
parts need attention in the standard chassis and 
engine. A motorcycle trouble chart will explain 
where troubles are liable to occur and how they 
may be overcome or avoided, 


A Colored Cover by Gerrit A. Beneker 


PRICE 15 CENTS 


ON ALL NEWSSTANDS 
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